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LONDON: 


Printed for GEORGE STRAHAN at the Gol- ' 4 
dew Ball in Cornhill over agaist § the re ae 


iid I at 


: ao si 
The Right Honourable : 


JO 


EARL ‘of ROXBURGH, 


. Lord ‘Ker, Celi sford, and Caver~ 


tou, Oc. 


Principal Secretary of State for the King 


dom of Scotland. 


: My Lord, 


ANAEL faltowine T reatife 
— may in fome Meafure, 
BB claim the Honour of 
Your Lordfhips Patronage, as | 
being undertaken in Obedience 


to Tour Commands, and con-_ 
Rone ie Ae taming. 


be 


es Epiftle Dedicatory. 
taining part of thofe Difcourfes, 
I had with your Lordfbip, when 


you allowd me the Honour, to 


Stalk with you on Philofophical 


Subjects; Tho Your Lordfbip’s 
—yncommon Advances, ever in 
the more abftrufe parts of Geo- — 
metry,and NaturalKnowledge, 
have made you fo great a Ma- 
— fter of Reafonines of this kind, - 
that F am not capable of offer- 
ing any thing to You worthy 
Your own Perufal; yet did but 
the Performance, anfwersthe 

— Dignity of the Subject, L fhowd 
not think tt, unworthy of Tour 
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| Epiftle Dedieatoty. 


‘Such has been Your Lord{hip’s 

happy Genius, and Conduct in - 
Your Studies, that Your great 

| Frogrefsin the nobler parts of 
_ Philofophy, bas not retarded 
Your deeplnquiries,inthe Know- 
ledge of civil Government; 70% 
Your “univerfal. Learning ren 
dred you moreunfit for'an active 
Life; and doing good to Man- 
kind. It was the peculiar Wi/= 
‘lom of the Antients, to lay fuch 
Foundations both for Know-=. 
ledge, and for Bufinels, that 
they left it to their Stars td. de~ 

_ termine, which of the two fhoud 
afford them Occafion, to become 
mioft ufeful ta Mankind. What: 


| Provilion 
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i 
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semen, Seer) 


-Epiftle Dedicatory. 
ProvifionYour Lordfhip haslad 
infor the firft, if others know not 
as I do, it 1s becaufe they have 
not bad Occafton to Difcourfe 
with You on Subjects of Learn= 
ing. And the Queen's Chotce,.1s 
an undoubted Proof-of Tour Ga= 
pacity for the other. Her Ma 
— gefty having put You, in the moft 
dificult Poft of the Government of 
Your Country, 1 wou'd fay too, 
in the moft dificult Times, if any 
thing could be reckonwd fo, for 
the prefent Reign. on 


. dt was Your ices fa Opi= 
— nion, that the Providence of 
the Almighty Governour. of 
the Univerle, had refervd, “sp 


hi te 
P ad 
; ae A 
‘Re 
Foo ot a 


OD it 


ff fingular Blefline, as well as 

an Ornament to Tour Country, 
who are aLiving Exemple,that 
true Knowledge, and Probity 
£0\Hand in Hand, and that 
Greatnels and Honefty recerve 
blevh Aime dee 


_ Epiftle Dedicatory; 


additional Luftre from'one ano~ 


ther. but, becaufe Lt would not 


choofe to _ traiiferefsxagainfL 


dh h ee accepted 


oo Pia 3, fais 
hes \ 
7 s de 


e Ealiokedenet 
docepted it;\were Fut ‘and 


—nourdbles: May cvorsbe as eafte 
invyour Office, as yousare.to all 
the: Worldin. yours Temper. 
Wand ascyoury noble Mind, has 
— fecur'd you from mean andnar- 
row Prejudices; May your In- — 
_ tegrity protect you from unjuft — 
Malice; May your Endeavours — 


| for fettling the Reace and Hap= 


pine/s of your Country, be as 
— fuccefsful, ‘as’ your Love to it 15 
\UGRE tecitdo Doge 


-  Thefe, my Lord, are the only 
Returns, [ canmake your Lord- 
foip, for the many Favours L 
have received from you, and — 
this fmall Treatile is the only _ 
a ee Prefent. 


\ @ 


Epiftle Dedicatory. 
Prefent I have to offer you; of 
which however,I beg your Lord=— 
foip's Acceptance, andthat your 
Lordfhip wowd believe, that no 
one can Honour you more, than. 


_ My Lord, sae i. 
_ Your Lordhhip’s : : 
mot humble, and fh | 


moft obi d Servant, : 


Geo. CHEYNE. 


PREFACE 


€qHE End and Defi ign wi thefe 


Difcourfes, may be gathered - 
from the Title Page, and the 
Contents; and I have alrea- 
% dy hinted, what gave the Occafion and 
Rife to them, wiz. the Commands and 
Converfation of that xoble Perfon, to 
whom they are infcribed. As for. the Ma- 
terials, fome of them I borrowed from 
the Works of thofe Learned Men, I have 
had: Cccafion to be converfant in; others 
Thad, | by alittle reflexion on my ‘Subjeg: 
If any one think, Ihave made free with 
their Inventions, "without doing Juftice to 
their Names, L give every Man Liberty to 
layin his-own:Claim, .and.affert his juft — 
Right, ‘for L. induftrioully avoided all 


. pli becaufe my Subject: wanted oe 


yn not 


5 


not sasborisel i it a Some 
part of the ‘Matter was furnifhed me 
from Mr. Newton’s Store, and his Inven- 
tions have fuch peculiar "Marks, as will 
diftinguifh them, even in’ my rude Drefs, 
without. partictlar Innuendo’s. For what 
concern’d the Azimal Oeconomy , betides 
Borelliand Bellini, that Friend to Mankind, 
my conftant eood Friend, Dr. Archi 
Pitcairn his Differtations' be pply’d me z 
nioft plentifully“© I borrowed but Tittle, : 
from thofe who have written on the’ ‘fame 
Subjects with my felf,. ‘both to avoid Re-. 
petitions, and becauile! theygenerally went 
on Principles: (tho juft and eae rhar a iE 
me of a different Nature from mine: 8 

Hf [have had'the Misfortune, to differ 
in’ fome ‘few: Philofop ical ‘points, from 
fome ‘great and: dévebine! Men ycl hope 
they eill Have the: ‘Goodnels 0 pardon 
me; having treated their, Opinions, with 
all ‘the’ Candor’ and. Regard due ‘to’ their 
Merits, without! mentioning: their Names: 
and a manncrlys ‘Liberty: in ae 
are at allow’ dito ‘evry Body. 


That 


The Preface. 


Rasen be tcertothonae em Paaats 


SE Tee Aemepins oer tay 


That thefe Sheets have not many more — 
Faults than they have, is owing to the Judi. 
cious Corrections and Advices,of the Reve- 
rend and Excellent Mr.Fohn Craig, and the 
Learned, Dr. ArbuthnottPhyfician to his Ro y= 
al Highnefs, and Dr. Friend of Chrifl-Church 
Oxford. Men fufficiently eminent in the 
Common-Wealth ‘of Learning, not to 
want, any Paneyegrick from me... : 
_ If Lam not, over fond. of, my Subjeh, I 
think I may fay, a Treatife on it was wan. 
ted, I with there‘may not be Occafién ‘of 
faying fo ftill. . If my Performance excite 
others, of. more Leifure and Capacity to 
do it the Juftice it. deferves, I have .ob: 
taun'd the end. of my Ambition, > . » 
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The Contents. 

§ 10. That the Celeftial Bodies, do wot move of 
_ themfelves, iz ther Orbits, ~~ ~———ibid. 
§ 11. That neither Motion xor Reff, i.e. that 
neither of thefe particularly, is effential to 
Matter, : p- 120 
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-.. monftration, ieee SS 
§ 15. The Impoffibility of a perpetual Motion, 
 demonfirated, py 1B Kg 
§ 16. The Third Law of Nature, with it’s De- 
montiration, p. 20 & 21 
§ 17. The Courfe of a Body impell'd at the fame 
| time, by two different Forces, when their Dire- 
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Words in their utmoft extent ; ic will be 
enough to my prefent purpofe, to give | 
the Senfe I fhall apply to them in the fol- | 
lowing Difcourfe. alk 


Best By Nature, | anderftand this valt, 


f not infinite Machin of the Univerfe, the 
Perfea and Wife Produétion of Almighty 
God, confifting of an infinite Number of 
lefler Machins, every one of which. is ad- 
jufted by, Weight and Meafure. By the 
Laws of Nature, 1 mean, thofe Laws ef 
Motion by which natural Bodies are go- 
vern’d in all their Actions upon one ano- 
ther, and which they inviolably obferve 
~ jn all the Changes that happen in the na- 
“tural Stace of things. But here we are to 
 diftinguifh between the Laws of Creation 
~ and thole of Nature, for not only the great 
Bodies of this Univerfe, but the inferiour 
- Machins thereof, were created by a different 
- Law from what they ‘are now govern'd, 
a an nee sce ae 
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as fhall afterwards be more fully ex- 
piain’d. Bree anne: tote eg 
QTL That there is no fuch thing as 
an Univerfal Soul animating this vaft Sy- 
“ftem according to Plato, nor any Syb/tan- 
tial Forms according to Ariftotle, nor any 
“Omaifcient Radical Heat accord ing to Hip- 
pocrates, nor any Plaftick Virtue according 
‘to Scaliger, nor any Fylarchic Principle ac- 
cording to Henry More, is evident from 
the following Confiderations ; 1. Thefe 
are meer Allegorical “Terms coin’d on pur- 
pofe to conceal their Author's Ignorance. 
When the Philofophers cou’d not account 
for the appearances of Nature, chey were 
fo far from owning any want of Kaow- 
ledge, that to keep up their Crédit wich 
the thoughtlefs and credulous part of Man- 
kind, they attribuced ‘thefe’ unaccountable 
-Effe&ts to unintelligible Beings of their 
“own Contrivance, which neither had Foun-— 
dation nor Exiftence in Nature? But who- 
ever will give themfelves the leaft trouble 
_to confider the Matter, will plainly fee, chac 
they really meant nothing by thole ama- 
pari Sifter etal) og 7s bets ie “ging 
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zing Terms, “but to > dilguife t! their own Ig- 
norance. ; 2. Thele Beings are dero atory 
from. the ‘Wildom and Power. of 1 the Au- 
thor. of, Nature, who doubtless can ‘govern 
“this Machin, he coud create, ‘by. more, di- - 
‘yee and eafie Methods, than employing 
thefe. {ubfervienc. Divinities, td Adee 
 pearances themfelves,. to falye which they 
-were contrivd, may, be by. more intelli- | 
gible and le{s indirect Principles. accounted | 
for, as in fome, meafure fhall be afterwards 

fhown, 4. Laftly, Thele very Beings will 
not ferve the defi ign of their-Creation,. un- 
“Tels we. endow,” em with Powers an Fa- 
Re above the Dignity of fach fecondary 

Cais. a 

ies IV, The Scheme of Nature which 
 feems molt agreeable to the Wildom of 
<its Author, is (fuppofing - the Syftem. “of 
“the Univerfe already. created ) ‘that he has 
~ fetcled Laws, and laid” down Rules, con- 
” formable to which, Natural Bodies are go- 
~-vern’d ia cheir. ‘Adions u upon one another, 
and according to which, the Changes, in 
| me _ the mae part ‘of this Sytem are : brought 


about, 


about which ail Bodies invio alab y “oblerve,_ 

and’ which of themfelves'naturally acting; » 
they never tranfgeels “in the leaft’ degree, 
whilft God Almighty preferves them ‘itr their: 
Faculties and Operations.’ This Great Ma. 
chin of the Univerfe, may in fome* degree. 
be liken’d toa finifh’d® Piece of Clocks: 
Work, form’d tipon Geometrick’ Principles, : 
which naturally, and: of it felf °(as dong ' 
as the Parts’ are. kept ‘togecher ) will go: 
on in the fame conftant tenour of Motion, 
unle(§ difturb’d by fome external Force ; 
thé Movements of this’ ‘Clock-Workrdex 
pend upon thofe Genetal Rules, according» 
to which) on’ Part communicates its Mo- 
tion’ to anotber’ and are’ particularly de-" 


termin’d’ by’ the’ Configuration of the fee - 


_ veral Pieces of "which it confifts.: I fhall: - 
nor ‘here’ confi dér. the Adions. of Beings, 
that havea “Power of Free: Will; nor even 
of ‘thofé that have’ Seif- Motion, “fisch as are: 
all Animal Agents ; nor do [ in the leafk 
is degree exclude the Government of God Al- 
~ mighty in this World. On the contrary, 
) ey peeipal Defign is to demonftrate his 

BB continined 
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continued Providence from evident Princi- 
ples, and.co convince the World, that he 
not only has the Springs of this Great Ma- 
chia, and of its feveral Parts in his own 
Hand, and is the firft Mover; but chat 
without his continual Influence and Sup- 
port, the whole Movement would {oon 
fall to Pieces. | Befides this, he has referv'd — 
to himfelf the Power of Difpenfing with — 
thefe Laws, when he pleafes. Se 
~§ Vz. Ic is not my Defign here to ex- 
plain all the particular Laws of Motion, and 
of the Aétions of Bodies upon one ano-. 
ther, nor cowd it be well done in fo nat-. 
row a Compals as I have propofed to my 
felf, I fhall here only fet down the Gene- 
ral Laws of Nature,which virtually include. 


-» - thefe others, and infer fuch Conclufions — 


from ‘em as} find moft neceflary for clea-_ 
ing fome parts of the following. Dif 
gpuitles. ni Leu ian; mbaye JemibA 
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eee Do We B 
pf LL Bodies perfevere in the fame 
“State of reft, or of moving for- 
wardin a°ftrait Line, unlefs forced. out of 
that State by fome outward imprefs'd Vio- 
lence isevall Bodies at reft) will naturally, 
and of themfelves for ever continue in reft, 
unlefs fome external Caufe put ‘em in Mo- 
‘tion: And all Bodies in motion will na- 
turally move forwards for everinthe fame 
ftrait Line,» unlefs they. are ftop’d by fome 
oppofite Force, or turnd out of their 
Courfe by fome differently directed Vio- 
Jetiég) 10 clot To 2 SBOE. TART . 
QV. «To fhew how inviolably this 
Law is. obferv’d by natural Agents,’ we: 
need only confider ic never has been ob- 
ferv'd that any Body did of it felf, bring 
it felf from Reft to Motion, nor that ever: 
any Body in Motion, brought ic felf to. 
Reft; Nor that ever any Body in Motion, 
of ic felf altered its Courfe, bue chac . 
where ever fuch Changes happened, there 


Were’ 


atid drive: “em forwards in the farne Dire-: 


aw 


§ Vik. 


of Matuval Religion. 9 


an unactive Principle, which Mr. Newton. — 
very well exprefles by, che wis. imertia, 


whereby Bodies refilt to the utmolt. of 


their Power, any. change or alteration of, 


their State, whatever ic be, either of Ref, 


Motion, or its DireGtion; And this Refi-, 


flance.is always, equal in-the fame Body, 
and in, different Bodies is proportional to 
the quantity / of | Matter they -contain. 
There is required as much Force to ftop a 


Body. in, Motion, as is required to puc it in 
Motion, and ¢ contra ;, And therefore. fince- 


-the fame Body equally refifts che centrary 
equal. Changes of its State, this Reft- 


ftance will operate as powerfully to keep 
a. Body. in Motion aso keep ic at, Reft,. 
and confequently; of ic felf, it can, never 
change its State of Reft, Motion, or Dire- 
Giion,;, for to change its Direction, is the. 
fame thing as to move of it felf another. 
way. Matter then of it felf is fo far in-_ 
different to Motion or Reft, that ic is no 


‘more inclin’d to the one than to the other, 
and does no lefs Refift a change from Reft 


+, 


r & Vil. ! Moreover, there is in Matter 
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= 
Se ee ee eT 


OP ae 


io PHilofaphical Principles 


to Motion, than from Morion to’ Reft. 


This vis inertie is no where more confpt- 


cious than in the fuddert Motion’ of a_ 


Veffel full of Liquor upon a ‘Horizontal 


Plane, at firft the Liquor feems to move 
with a Dire@tion contrary to that of the 
Veftel, not that there 1s really any fuch 
Motion imprefs’d upon the Liquor, -but’ 
that the vis inertia endeavouring to con-— 
tinue it in its State of Reft, the Veffel” 
ean’t immediately communicate its Motion — 
tothe Liquor; But the Liquor perleveres 
in its State of Reft whilft the Veflel makes 


forward and fo feems to move a contrary 


way. But when once the Liquor has 


the Motion of the Veffel communicated to 


it, and begins to move with a velocity” 
equal to that of the Veffel, if the Veffel 
be fuddenly ftop’d, the Liquor continues 


~ its Motion and dafhes over the fides of the’ 


Vliet. 
: Corollary 


: Girellaty Ls. %,. 


~§ VII. Hence it is evident that no 
Particle of Matter, nor any Combination 
of Particles, i.e, no Bady, can either move 
of themfelvés, or of themfelves alter the 
Direction of their Motion; . Matter is not, 
endow’d with Self-motion, nor with a 
Power to alter the Courfe in which it is 
put, it is meerly paffive and muft for 
ever of ic felf continue in that State and. 
thac Conrfe that it is fettled in; and indeed, 
if ic can’t move. of ic felf, it can never. 
alter its Courfe of it felf when in Motion, — 
for to alter its Courfe of it felf is only to. 
move of it felf after.a particular manner, © 


Corollary 2. 


§ 1X, Hence it is Evident, that no 
Body put in Motion will naturally, and of 
it {elf move in aCurve Line. All Motion 
is naturally forward in che fame ftrait Line 
with che Direction of the moving Bae 3 
‘ | uc 


4 
4, Bas ee 


| er moves ina Curve Line- 
muft in every Point alter its Direction, 


-~. and therefore naturally of it elf, no body 


can move in a Curve Line, 
Corollary 3. 


GX, Henee the great Bodies of his 
Univerfe the Planets, their Satellits and the 
Comets do not naturally and of themfelves ’ 
(tho’ at firft putin Motion ) move in their’ 
repective Orbits, which are Curye- Lines re- 
turhing into themfelves, but. are kept in 
by fome ‘attraétive Force. which if once. 
fifpended they wou'd for ever ran out id 
right Lines, and confequently the Motions 
of tele Great Bodies in thee Orbits do abto- 
lutely depend upon this attractive Force, 
whencefoever it arifes. | : | 


ee Pee Copollary 4. 
wei Hence neither Motion nor Ret 
(mean not one of “em particularly ) is 
cffential to Matter, i, ¢. Matter is indiffe- 


* A ae 
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«0 QXIL , )Since then. it is not, effential to 


‘Matter to .be either in Reft or -im Motion, 


it is evident chat the. prefervation of. a 
Body in Reft or in Motion’ (after the firft 
Inftant ) does, abfolurely depend upon 
Almighty God as its Caule, no part of Mat- 


,ter.can move it-felf,, nor. when pur in Mo- 


_ tion, is this Motion ablolutel y.effectial,to 
_ dts being nor does dependupon. it felf, and 


t ‘ 


.. therefore the~prefervation of this’ Motion 


mult 


a4 Pbhilofophical principles 
‘mutt depend upon fome other Caufe, but 
‘there is no other Caule ‘affignable, ‘but. 
‘that Omnipotent Caule of the prefervation: 
of the Being and Faculties of all’ natural 
“Agents. “Now this Corollary does in no, 
manner interfere with the preceding Law, 
“as perhaps fome may think, for by that. 
Law, the inabilicy in Matter (arifing 
from its vis inertie) to change its State of 
“Motion, Reft, or Direction is declared, 
whereas by this Corollary, the immediate 
Caule of this vis inertia is referr’d to, viz. 
‘the Influence of the Divine Power, for 
though by this vis, Bodies perfevere in their 
State of Motion, Reft and Direction, yet 
this vis is not effential to Matter, but a po- 
' fitive Faculry implanted therein by the Au- 

‘thor-of Nature, as fhall be afterwards 
morefullyexplai’d. © 
| > @rollary 6. 

§ XII. Hence the Neceffity of a va- 

cuum, or {pace diftinét from Matter, is 


clearly demonftrable ; for’ fince by theis 


dt * of, ha 
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vis inertia, a\l Bodies refift to the ucmoft 


of their Power, any Change or Alteration 
HFetbeic Scates» whether-of Morion or R eft, 


q 
ni 


‘And tice the Refiftance in the fame Body- 
is aways equal, or the fame, and in dif- 
feren Bodies is proportionable co che . 
Quantity of Matter they contain. And 


fince confequently, if. cwo Bodies con- 


taining equal Quantities of Matter, and 


moving with equal Celerities in contrary 


'Direétions; fo that they impinge directly 


‘upon one-another, will certainly both rett 


or ftop ac the Point of their Concourfe, 
as alfo fince it is demonitrable, that two 
Bodies moving contrary- wile with equal 


-Celetities,: and’ both refting at their meet- 


at 


‘ing, are equally Heavy; it neceffarily fol-— 


lows, that two Bodies containing equal 


Quantities of Matter, are equally Heavy, 


and therefore were there no. Vacuities in 


i 


Bodies, two Spheres, of equal Diameters, 
fhould contain equal, Quantities of Mat- 
ter, and: confequently be equally Heavy, — 
“4... two Spheres of equal Diameters, one 


of Gold, another of Wood, fhou'd b 


the 


AVE 


: on 


3 3 th e fame fpecifick Gravities, : which being 
“contrary. eo Experience, there is aoNewef- 
“fity of admitting’ Vacuities> in cthe Jatter. 
Sphere to’anfwer the Difference of -cheir 
SMepavities,, ee i 
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“§ XIV. "A HE- Changes made: in) the 
ro afl Motions of Bodies.arecal- 
_‘gvays proportional to the imprefs'd moving 
“Force, and are producd in the fame Di- 
- ge€tion: with that‘of the: moving Force. 

 SEffeéts are alway -proportionable, to 
their adequate Caufes, and if: any (Degree 
of Force produce any Degreepofs Motion, 
a double ‘Degree of the fame: Force, vill 
- produce a double Degree of Motion, and 
‘a triple, a triple, and fo: on ;:and):this 

© Motion mutt: proceed in the: fame Dite- 
“tion with that of the moving Force, dirice 
“from this only the Motion arifes 5: and -be- 

~~ -caufe by the former Law, “Bodies: in.Mo- 

~ tion “cannot.” change’ their: Direction. .of 
a ae é ‘them- 


an 
| 
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themfelves, fo that unlefs fome new Force 
alter its Courfe, it muft proceed in the fame 
Direction with thac of the moving Force. 
And if the Body was before in Motion, 
‘the Motion arifing from this imprefsd 
Force, if in the fame Direction, does fo 
much increafe the former Motion; if ic 
has'a contrary Direction, it deftroys a 
part of the former Motion, equal to that 
which is imprefs'd ; when ic has a Dire- 
Ction oblique to that of the former Motion, 
it is either added to, or fubftracted from 
the former Motion, according as the Mo- 
tion arifing from a Compofition of thefe 
two, is determind. ’ 


~ Carollary. 
 § XV. Hence it is evident, that in 
the: prefent Confticution of things, there 
can be no perpetual Motion., By a perpe- 
tual Motion, I mean an uninterrupted 
Communication of the fame degree of 
Motion from one part of Matter to another 
in a Circle; not. as Bodies put in Motion 
APPR a ecios ceriaeeadaned toeseeniataias i auch | 
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do for ever continue in the fame, ‘but in fo 
far as they are refifted or ftop'd by other 
Bodies, but a Circulation of the fame 
quantity of Motion, fo that it perpeta- 
ally return undimini(h’d upon the firft Mo- 
ver. For by this Law, the Motion pro- 
_ duc’ is but proportionable to the genera> 
ting Force, and all Motions on’ this Globe 
being perform’d in a refitting Fluid, viz. 
the Air, a confiderable quantity of the Mo- 
tion muft be {pent in the Communication, | 
on. this, medium, and confequently it is 
impoffible the fame Quantity of Motion 
fhou’d return undiminifhed upon the fir/t 
~ Mover, which is neceflary toward a:per= 
petual Motion. Moreover, the Nature 
of Material Organs is fuch, that there 
is no avoiding a greater or leffer degree 
_ of FriGion, though the Machin be form’d 
according to the exacteft Principles of 
Geometry and Mechanicks, there being no 
perfect congruity nor exact {moothnels in 
Nature; the manner of the Cobefion of 
Bodies, and the {mall proportion the folid 
_ Matter bears to the vaculties in “em, and the 
| | Tock ie Ae 


ae 
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Nature of the conftituentParticles of Bodies, 
not admitting the fame. Befides, how very 
imperfect our moft finifhed Mechanick Per- 
formarices ate, a very orditiaty Microfcopé 

will eafily difcover Now. thefe things 
muft very confiderably diminifh the com- 
municated’ Force; fo that ‘it is impoffible 
there fou’d be a’perpetiral Motion, unlefs 
the communicated ‘ Force were fo much 
ereater than the Generating Force, as to 
recompence the-dimunition made thereirt 
by all thefe Caufes, fo that the imprefs’d 
Motion ‘may return undiminifh’d to the 
fir Moyer. But that being contrary to 

this Law, it is clear that the Motion muft 
continually decreafe, till it at laft flop, and — 
confequently there can be no perpetual 
Motion in the prefent Stare of Things. 
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snes : 4 . is always equal to Im- | 
pulle or Action, or the Action of two 
Bodies upon one. another. is always equal; © 
but with a contrary Direétion. i, e. The 
fame Force. with which one: Body. ftrikes | 
pon another, is return’d upon the fick 
by that other; but thefe Forces are im- 
prefsd. with contrary DireGtions,... |. . | 
.. .Whatever prefles. or draws another,. is 
as much prefs or drawn by that other 5 
if one prefles a Scone with his Finger, the 
Stone prefles his Finger again... If a Horfe. 

draw forward a Scone .by. a. Rope,’ the: 
- Stone does equally draw .back the Horfe, 
for the Rope being equally diftended, 
both ways acts upon both equally. If 
one ftrike an Anvil with a Hammer, the 
Anvil ftrikes the Hammer with equal 
Force. The Steel draws the Magnet as 
much as the Magnet does the Steel, as is 
evident by making both {wim in water; 
tiene re 
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~ fo in pulling a Barge to Land by a Rope). 
the Bank pulls the Barge as much as the 
, Barge does the Bank ; and in the defcent 
of heavy Bodies, the Scone attracts the 
_ Earth as much as the Earth does the Stone ; 
4, e. the Earth gravitates toward the Stone, 
as much as the Stone does. toward the 
Earth. And the Motions produc’d by 
_ both thefe Gravitations, are equal in both, 
_ only the Stone is altogether inconfiderable, 
idrefpect of the Bulk of the Earth, and 
_ confequently the Velocity of the Earth’s 
| Motion toward the Stone’is inconfiderable, 
in refpect of the Stone’s Motion toward 
the! Earth, and therefore the Motion of the 
_ Earth toward the Stone is infenfible, And 
| Univerially in all che Ations of Bodies, — 
ita Body act on another, and change its 
Motion any manner of way, that other 
will'‘make the fame Change in the Mo. 
tion of this Body with a contrary Dire- 
Gtion, fo that by thefe AGions there are 
made equal Changes, not of the Veloci- 
ues but of the Motion, for the Changes 
-tade on the Velocities in-contrary Dire- 
Be sry ig re eee 
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: XVI tha Body 4 14 impell’d by 
two different Forces, one‘in’ che Direction 
48, with the’ re i M; : ‘another bi 
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the Direion AC, with the paket vw 
make 48 ‘to AC, as M to N compleat 
the Parolelogramn | A BC D, the Diagonal. 
of which is “4D. ‘The Compofirion of 
both thefe Forces will make the Body de- 
| fcribe the Diagonal AD, and ia the fame 
time as it would have Adcibed either of 
che the Sides; for becaule the Force, whofe 
- Yeesty: 
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Velocity is N, acts inthe Direction 40, 
parallel to BD, it will noc ia the leaft 
hinder or deftroy the Velocity in the other 
Force, by which it tends to the Line B D, 
Wherefore the Body will reach 6D in 
the fame time, whether the Force, whofe 
Velocity is N, be imprefs’d: or not, and 
therefore in the-end -of this time it mult — 
be found fomewhere in 8D, in like man-— 
ner, the Force, whofe Velocity is as. M, 
aéts in the Dire&tion 4B, parallel to CD, 
and therefore will not binder the, Velo- 
‘city inthe other Force in proceeding to 
€D, and the Body will reach CD in the 
fametime; whether the Force, whole Ve- 
locity: is ©, act or not, and confequently, - 
$n theend of che fame time, ic mult be 
fomewhere in C.D, but it cannot be fouad 
in BD. and CD: both, but at the. Point 
| Pthereforestrpas CL) woqu. wlusibned 


§ XVII. ‘From thefe Laws, and their. 


neceflary Confequences, all the Rules of nee 
a eo 4 Bodies 
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Bodies afcending ‘or defcending in verti- 


cal Lines, ‘may be deduced, ‘as alfo, the 
Rules of the Congreflesand Reflections . 
of two -Bodies, as. the “Geometers “have 
fhewn. From the preceding Corollary, the 
Method of compounding and refolving 
Motions in any given Directions may -be 
drawn, for Example, the Compofition’ of 
the direct Force A D, of any oblique ones, 
fuch°as ‘4B and B:D, as alfo the Refos 
lution of the iditeé&t. Force, into: any ob- 
lique ones, fuch as 4B and°B D,:as allo 
the ratio of an‘ oblique Force to move a 
. Body, to thatof the fame Force coming 
with a perpendicular DireCction ‘to imove 
the fame Body ;°for Example, lee an ob- 
_ lique Force, as’. C be imprels’d upon the 
Body F in C, at ithe Point Cereét a per- 
pendicular CD, and from 4 let fall a per- 
- pendicular upon C D, and. another upon 
CB; then by the former Corollary, the 
Force AC may«bevrefoved into the two 
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has any Energy to. move the Body 2; 
wherefore. the-oblique Force. as AC is to 


the fame Force coming with a perpendicu- 
lar Direction, as 4B to AC, ot as the 
fine of the Angle of Incidence ZB to the 
Radius» 4 Cs > The fame-is~:trtieof the 
Energy of an oblique Stroke upon the Body 
_E, to that.of che fame ftriking. perpendi- 
ehlarlys! os, cnork yaillegaa Thos 

_»» From, the fame. preceding Corollary, ‘it 
follows: that if a Body 4 be impell’door 
drawn by three different Forces: in three 
different-Directions 4B, AE; AC, fo chat 
_ the Body »yields:to:none of Tem;; :buti\con- 
By a setaies 


tinted int equilibrio, «thefe three “Powers 
are to’ one another as_ three’ right ‘Lines 
drawn parallel to their Directions; and ter. 
minated~by~their-mutual, Concoutfes. {F 
AD reprefent the Force by which the. Body 
Ais impell’d from Ato B,. then will the 


Pa 


gf iD 
fame AD: reprefent: the. contrary “equal 
Force, whereby it is impell’d. from 4 to 
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étions 4C, 4 EF, and being equipollent 
to the ‘Force Ating in the’ Directions 
AD, from A “to D° will ‘be to the 
Force acting according to the Direction 
AD, from Ato D, as AC, AE to AD; 
and therefore the Forces aéting in the Di- 
rections AC and AE, and equipollent to the 
Force acting in the ‘Direction, 4D are to 
this Force aéting in the Direction 4D, as 
“4C, AE, or CD to AD, that is, if a 
Body be’ urg’d by three different equi- — 
pollent Powers in the Directions 4B, 
AC, AE, thefe three Forces fhall be to 
one another as 4D, AC, CD relpective- 
ly, g. ed. and this fingle Propofition is 
the fork of all the Mechanicks, as 
feveral Geometers have exptefly fhown; fo 
that it is plain, thefe three Laws do vir- 
tually comprehend all the Rules of Me- 
chanifta, ‘and confequeatly, if any 2ppea: 
gance contradi& thele Laws, or their ne- 
cellaty Confequences, ic is not to be Me- 
chanically accounted for. So then in our 
future Inquiries, we have nothing to do’ 
to fhow any thing’ is Immechanical, or 
ie Be? badatbaa ee ee AS . not 


$i Diiotophieal Bamriied — 
not according to the eftablifh’d Laws 
Of Nature ;, but clearly to evince, that it 
contradicts fome, of thefe Laws, or their 


Corollaries,:. 
os pi gpl Corollary: 3 


~, § XIX, “Hence. it follows that a Body 
can't move: conftantly . in an Orbit, with 
the fame Degree of Motion from one fin- 
gle. imprelsid Force. If it move in. an 
Orbit, let:a Polygon -be infcrib’d in it, then 
fince the Angles of this Polygon are Qb- 
lique, the Degree, of the Motion of the 
Body. moving in this, Polygon, muft de- 
creafe at every Angle in proportion to the 
Sine of the Angle of Incidence, ({uppofing 
the Radius always-the fame) by the for- 
mer Corollary ; but every Orbit is equivalent 
toa Polygon of an infinice Number of n- 
gles, and confequently the Degree of Mo- 
tion and Velocity arifing from one fingle 
Impulfe, muft continually decreafe by a 
Body's moving in an Orbit, and fo muft 
at laft be quite {pent, and the Body. will be 


are. Cralary 
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ns, 


i Corollary 4; 


» XX. Hence there: can be! ‘no perpe- 
cual Motion arifing from one fingle Im- 
pulfe, for this Motion’ muft be propa- 
gated in an Orbit, that‘it‘may return upon 
the firft “Mover, and if fo, it muft conti- 


nually decreafe, and at'laft ftop.. © 
Corollary 52 


PO XXD Hence it is evident, that the Pla: 
nets and their Satellits, the Comets and the 
other Celeftial Bodies do not move in 
‘their Orbits (tho” we fhou’d’ fuppofe!’em 
folid') by the Force of one fingle Impulfe; 
‘but are’ kept kept” in by fome’ other 
Powers. We fee thefe Bodies do continue 
their Motions without any fenfible Alte- 
rations, which’ they cou’d never do if they 
-movd only by the Force of ‘one fingle 
Ampulfe. Let us then Enquire how it 
comes about, that thefe Bodies do perfe. 
vere in their Motions, and do conftantly © 
Pech His). | Move, 
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move round in the fame Traéts, with- 
out making the leaft Deviation; now, that 
can happen but oe of thefe two ways, 
viz, Either. by. the-Force of ‘fome:Celeftial 
"Fluid. (call’d a Vortex ). which carries “em 

about, oc by fome Retentive Central Force 
which. hinders..em. from, waning) out. im 
ftrait, Lines, when ‘they are once : piitoin 
Motion by che Fingers of hina who framid: 
this marvellous Machin of a World. 
-  @ XXIL In order) to jaccount for the 

Celeftial Appearances, Des Cartes fuppoles 
che Matter of this, Univerfe co’ have: bicen 
at ficlt divided by Almighty God, into in- 
numerable little equal Parts, each endow'd 
with.an. equal Degree, of, Motion, both 
about its own proper Center; and {eperat- 
ly among themfelyes, {9 as;to. confticuce 
a Fluid; as alfo chat feveral Collections of 
~~ thefe Parts, were endow'd with a Motion 
about different, Points (at equal Difances) 
as common: Centers, fo asta compole, dif 
ferent Vortices, and that thefe Parts being. 
made round by {uch inteftine Motions, did 
produce Globules,of -ditterent Niagnitudes, 
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which he calls the Matter of his fecond 
Element; as alfo that the {mall Rafpings 
and Fileings of the Angular Points of thele 
Globules: diiven violently . many different 
ways, did make up the Matter of his jij - 
Element ; and feeing there woud be more 
of this firft Element than. was fufficient to 
fill the Vacuities between the Globules of 
the fecond Element, he fuppofes,that the — 
remaining part woud be driven coward the 


Center by the Circular Motion of thele Glo- _ | 


bules, which did for that jreafon recede 
from it; and being there ama({sd in a 
Sphere, woud in the Center of every Vor- 
tex produce a Body like the Suu ; that the 
‘Sun being thus fram‘d, and moving about 
its own Axe with the Motion of the reft 
of the Matter of the Vortex, woud necef- 
farily throw out fome Parts of sits Matter 
through the Vacuities of the Globules of the 
fecond Element,: which conftitute the Vortex, 
efpecially at thefe Places which are diftant 
from its Poles, receiving by thele Poles as 
-mouch as it lofes about the Eccliptick, and 
by this won'd be ableto. carry round with 
eS ie it 
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it thefe Globules which are neareft, with 
the greatelt Velocity, and the remoter with 
ale(s ; and that fo of neceffity thefe Globules 


that are neareft'the Center of the Sun would 


be leaft, for were they greater or equal, 
they wou'd by reafon of their Velocity, 


have a greater centifrugal Force, and there- 
fore recede from the Center. Now: fhou’d 


it happen that any of thefe Sun-like. Bodies 


in the Centers of the feveral Vortices fhou'd 


be fo incruftated and weaken’d, as to be 
éartied about in the Vortex of the true Su, 
if it were of lefs Solidicy, or lels capablé 


of Motion than the Globules, cowards the 


extremity of the Solar Vortex, then it woud 
de(cend toward the Sum, till it met with 
Globiles' of the fame Solidity, and capable 
of the fame Degree of Motion. with it, and 


_ being fixe there, it woud for ever be car- 


ried about by the Motion of the Vortex, 
without either approaching to, or receding 
from the Sun, and fo become a Planet. 
Suppofing this true then, we may imagine | 


our Syffem to have been at firlt divided — 


into feveral Yortices in the Center, of which 
4} 2 a ese 
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_wasa Miicid. {pherical Body, and char. fome. 


oft thefe being gradually incrultated, were 
_ fwallow’d up. by others, more powerful 
and bigger, till at laf “they were all de- 


Mitoyed and carried away by the biggeft 


Solar Vortex, except fome few that were 


‘thrown of in right Lines from one Vortex 
to another, and became Comets. Hence it. 
appears ae the Planets that are neareft the 
‘Sua, are leat folid, which is Des Cartes’s 

Realon, why the Moon fhows always the 


fame Face to us, becaufe that Flemif ph sere. 


that. is oppolite to the Sun. and Earth, is 


fomewhat more folid than the other. AS: 


alfo that the Matter of. the firft Element, 
which makes up the Body of the Sun, 
moves with greater Velocity the Parts of 
the Vortex, and the Bodies fwiming there- 
in, that are neareft it, than thofe chat: are 


remoter, which is the reafon why the Pla- 


nets next. Pie Sun, finifh their Periods fooner 
than. thofe that are more remote; and thac 
thefe Planets move about their own AX€S 


becaule' they were Sun like, lucid, and ie. 


rs Bodies before. 
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— § XXIII. Now not co mention the 
many Defects in the Mechanical Produ 


&tion of this immaginary Sy/tem, 1 fhall’ 
only take Notice (as Dr. Gregory has) of 
the known Celeftial Appearances it contra-— 
diéts ; and the Abfurdities wou'd follow, 
tho’ we fhou’d allow the Author all that 
he wou'd have granted, And, 1. It is 
certain that a Vortex produc’'d by the Re- 
volution of a Sphere, about a givn Axis, 
“wourd be propagated in infinitum, if nothing 
did hinder it; and {eeing there muft be 
as many fuch Vortices as there are fixt Stars, 
‘one Vortex woud neceflarily run into anos 
ther, and every Particle wou'd be acted 
by a Motion compounded, of the Motions 
of all the Central Spheres, which is ab- 
‘furd and contrary to that Conftancy and 
Limitation obfervable in the Celeftial Ap- 
‘pearances. 2. Since the Motion of the 
Parts of the Vortices neareft the Center is 
fwifter than that of the more remote, they 
will prels upon the exterior Parts, and 
thereby perpetually communicate fome 
part of their Motion to them, and ne 
tise | ore 
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fore thefe interior parts of the Vortex, will 
be continually lofing fome part of their 
“Motion, which never being reftored, thele 
parts mutt gradually move flower, till ae 
Taft the Motion is quite deftroy’d. 3. Ac- 
cording to this Exypothefis, each Planet is 
Of the fame Denfity with the parts of the 
Vortex in which it {wims, and is govern’d 
by the fame Laws of Motion, and is as it 
“Were, only concreted parts of the Vortex: 
‘Now the times of che periodical Motion, 
Of Bodies, carry’d aboue by a Vortex are 
in duplicat proportion of the Diftances 
‘from the Center; whereas the Squares of 
“Times of the periodical Motions of the 
“Planets, are as the Cubes of the Diftances 
fiom the Center, and confequently the Pla- 
‘nets cannot be carry'd about by a Vortex. 
‘4 \F a Vortex run out in infinitum, then a — 
Body carry’d round by it, wou'd certainly 
‘delcribe a perfect Circle, unlefs fomething 
folid did hinder ic, and therefore, the greater 
Diftance there were becween thele folid 
Bounds, or the larger the Bafon be which 
‘contains the Vortex, in refpeé of th Orbit 
> oe D 2 aa Ok 
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- ME Body carry’ >d shoe in it, Pie nearer 
woud this Orbic approach to a. Circl A 
i.e. The Excentricity of the Planets neareft « 
the Sun, would be lefs chan chat of thofe. 
more remote, the contrary of which is” 
true, for that of Mercury is greater than — 
chat of Saturn. Moreover, fine the Pla- 
nets in this Vortex woud neceflarily mover 
in Orbits nearly. fi milar to that of the fides’ 
of the containing Bafon, it wou'd follow” 
that the Aphelia of all he Planets {een from” 
the Sun, wou'd be dire@ed towards. the. 
~ fame fixt Stars: but this too is contrary 1 tol 
Obfervation. Likewife the Matter of the” 
‘Portex (as of every Fluid) when bound} 
up within ftrait Bounds, muft neceffarily; 
move fafter than when enlarg‘d in a wider 
Channel ;. i. e. the Planets muft. move fa~ 
- fter in their Peribelia, than in their Aphelia, 
which contradicts Experience. 5. A Body 
casry'd about in a Vortex of the fame den- 
ficy with it, wou'd. neceflarily deferibe a 
Circle to Sahtte Plane, the Axis of the cen- 
tral Body which produces the Circulation 
of the Fluid, woud be perpendicular ; :; but 
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“abet ig not one Planet to the Plane of - 
whole Orbit the Sun’s Axis is perpendicu-. 
& lar. Laftly, The Comets have their Orbits, 
“not only oblique, but formetimes at right 
Angles with the Plane’ of the Ecliptick, 
fometimes the Courfe of thefe: Comets i is: Dias 
“metrically oppofite to that of the Sua; they 
-perlevere in their ‘Motions: without any 
change, they defcribe equal: Area’s by. a 
Radius from the. Sunn equal times, they: 
‘enter.into the Vortex of the Sun, all which 
is impoffible, “if the Solar: Vortex mov'd 
‘round iwith Force: fufficient to carry thefe 
valt Bodies’ nar the Planets nee with 
itis oe 
eS XXIV bihig Edppothe i $ is fannie 7 
ced and mended by the famous Mr. -Leib- 
nitz, he accomodates it better to the Cele-°- 
tial Appearances, and makes it agree niore 
exaétly tothe Rules of Geometry. He firtt 
of .all fhows, «that all Bodies: which in a: 
“Fluid defcribe'a Curve-Line,’ are mov'd by 
the Fluid, -for) of. themfelves they wou'd 
- defcribe. sight Lines; and nothing. but the 
woe ‘concurs °to? turn them ‘out of their, 
4 = 3 way: 
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way. _He next fhows, that every Planet is. 
carry d about by a Motion compounded of » 
two other Motions, viz. the Alarmonical — 
Circulation of the, carrying Fluid, and the: 
P aracent) ical. Motion of accels to, or rece{s 
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from the Sa... The Planets delcribe Area's 
by a Radiws from the Sun, proportional to 

their times. . Now che Fluid chat catties 
the Planets mult of neceffity circulate fo 
as to produce this effect, which cannot 
be done otherwile, than by, fuppofing. in. 
nuimerable, concentrical, Orbs of exceeding — 
thinnels to make up the Vortex, every one: 
of which has its own proper way of Cir-» 
culation, viz, thofe Orbs that are neareft » 
the Sun. circulate falteft, and the Veloci- 
ties of the Cireulations are every, whete re- > 
ciprocally proportional to. the, Diftances of - 
the xelpective Orbs from the Sun, which 
will neceffarily,. make the Planet. in whats» 
ever part of Vortex dt is, deferibe equal drea’s 
in equal Times 5.forthele Area's arein a 
compounded proportion of their Radi or 
Diftances from: the San;,and +a reciprocal | 
proportion, of the Arches or kone i 


i Me SF 
f 
Ww - 
~ 


Aatuval Religion. 


hy , 
Lt ‘ ree ee 
.] = 
‘CY 4 EN sa oa E er Sy 
oc ere 3 iy 
pdt ae i» we i G 
heme Ba 2 
, aoa . 


make a proportion of equality, and 


this Law of Circulation of the Vortex 


he calls Harmonical. The Paracentrical 


of the Sun or the Gravitation of the Pla- 
“net toward it; and this Leibnitz is of Opi- 
‘nion, arifes from an Impulfe communi- 
cated by the Circulating Fluid. Now fince 
the Planets move in Elliptick Orbits, in one 
of whole foci the Sun is, and by a Ka- 
“dius from the Sun defcribe equal Area's in 


Circulating Fluid, buc the Alarmonical Cir- 
“culation can Account for, we mult find 
out a Law for the Paracentrical Motion, 


Excuffory \mpreffion of the Circulating 


AttraG@ion of the Su, or the Gravitation 


ae iy 
the Circulations, which in this cafe will — 


Center by the Tangent, and the Attraction ~ 


equal Times, which no other Law of a_ 


that may make the Orbits Ailiptich. “The 


Fluid, wou'd throw off the Planet from, 
the Center by the Tangent., Wherefore the 
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cient to Sameer this ‘E Pffec 
‘to make them ‘move’ in Blliptick Orbits, 
which: cannot ie egy ten about, uniels” 
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eaity as the’s Squares of the Difteers from 
| the Focus, which is the Sum of men 
9 @ — ‘De@trine wpon this'Head: ail 


XXV. But even this Account of the 


~-Celeftial Motions is undoubtedly falfe and 
“infufficient for thefe Reafons. | 1. The Co- 
mets, as was formerly ‘faid', have their 
Orbits, fome-of them very oblique, nays. 


pili dit eats at right Angles : swith’ che Zo: 


- diak, and fomecimes ‘the Courfes of thefe 


‘Comets are quite contrary to that -of the 


Planets: Now the Comets defcribing about 


the Sa 4rea’s, proportional to the: times) 
moft be carry’d about by a Flar monically 
circulating Fluid, as. well as the Planets, 


‘and thus: we” oti d have Vortices contrary 
to Vortices; which i is very ablurd. 2. T his 


Suppofition is*not: only ‘uoreafonable, “but 


-difagreeable to the uniform Simplicity of 


Nature ; nor is ee any: thing ‘in: the: Mo- 
‘tions 


tions aaah f the He Heavenly Bodies fo difficult 


to explain, as this very Alypotbe/is, which - 


isintroduc’d to.account for them.  Befides, 
3. In equable Motion, the Times are al- 
‘ways as the Spaces direétly, and the ‘Ve- 
locities reciprocally ; but in a Circular 
Motion, the Spaces in one Revolution are 
as the Radi, and in an Harmonical Circula- 
tion, the Velocities ate as the Radii recipro- 
cally, and therefore the periodical Times 
of a Fluid circulating Harmonically, are in 


the Duplicate: Proportion of che Radi. 
‘Now the periodical Times.of the Planets 
are in Sefquiplicate Proportion, and not a: 


Duplicate Proportion of the Diftances {rom 


the Center or the Radi, and confequently. 


‘the Planets cannot be carried about by,an 


Efarmonically circulating Fluid. To this ic 


may be anfwer'd, that this Alarmonical 
‘Circulation is not continued from. Mer- 
cury to Saturn, but. is interrupted, and 


reaches only. ae Mercury's Peribelium to. 
‘his Aphelium, and:there breaks off, and be. 
gins again at Venns’s Perihelium, and reaches. - 
tovher. sain ich andl is there, again. inter-\ 
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rupted, and fo on through the whole Sy- 
fren of the Planets: But what a ghaftly 
and unfightly kind: of Deformity there 
_ wou'd happen on thisSuppofition,eyery one 
may eafily fee, this is not like the unform 
and fimpleMeafures of Nature. Befides, che 
Comets moving forward in the Zodiack, pals 
through all thefe Chafms and Interftices, 
and nocwithftanding, move in the fame 
manner, as if they were carried by a Fluid, 
circulating Hlarmonically according to fome 
uniform Law, neither do their Appearan- 
ces fhew the leaft Sufpicion of thefe Inter- 
‘yuptions. ¥ ie 
—°§ XXVI. Ic being thus provd, that 

the Celeftial Bodies do not revolve by the 
means of any circulating Fluid, they muft 
‘be kept ia their Orbits, by fome Attrattive 
Power in the Sun, or by fome gravitating 
Power in them towards him, which is the 
fame thing, fince ic muft be mutual by the 
third Law. This Gravitating or Accract- 
ing Power of the great Bodies of the Uni- 
verfe towards one another, fome Philofo- 
fopbers endeavour “Mechanically. to account: 
, | / Neri 
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for, from the Aion of a Subtile Matter, 
which violently whirling round the Sun 
in general, the Earth and the reft of the 
Planets in particular, and acquiring there- 
by a Power of receding from the Center, - 
impels Bodies, towards that Center about — 
which the ftrongeft Circulation is made ; 
ot being driven wich an immoente Velocity 
in right Lines according to all poffible Di- 
rections, impels the Body according to 
the Direction of that pare of this Subtile 
Fluid, which is leaft refited by the inter: 
pofition of other Bodies. And thus, not 
Only Bodies within the Sphere of the Harti’s 
Activity are impell’d towards ic, bur alfo - 
the Planets do. gravitate towards the Sun, 
dut without entering into the. particular 
manner of the Explication of Gravitation’ 
iccording to this Scheme, there be twoor 
shree Objections againft all the poffible Ac- 
counts of) Gravity. in particular, or Gravi- 
ation in.general from.che Circulation of a 
jubtile Matter, 1. It is impoffible from the 
wit Part of this Fdypothefis, to account for 
3edies gravitating towards’ a Point, for 
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the Motion quaqua verfumin a great Circle 
of the Sphere, which is alledged to falve 
this Difficulcy, is: a Contradiction.to Nature; 
no fuch ching being either conceiveable or 

pollible. 2. It is impoffible to explain 
~ whence the Circular Motion of this fubcile 
Fluid comes, there muft be conceiv'd ano: 
ther fubrile Fluid Moving: after fome -cer- 
tain manner to produce the Motion of 
of hac Fluid, which is the Caufe of Gra 
-vity, and fo on in infinitum, or elle ‘we 
muft admit its Motion: without any Caule, 
which is harder to.conceive than Gravity 
ic felf 3. That Matter which is the 
Caule of Gravity, or by. whofe Motion 
it is produc’d:in all: the poflible . Mechant- 
cal Explications thereot, rauft be withou 
Gravity which is .Abfurd) Matter bein 
every where :in reafon to be fuppos'd ¢ 


ep 


the {ame uniform Nature, and its Gravicy 
to be always proportional, to the Quantity 


of its folid Mafs. 4.Bodies froma«he Im: 
pulfe ofa Fluid. can only. gravitace in pr ; 
portion to their Surfaces; and. not. accors 
ding to their: Quantity..of Matter, which 
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s contraray to’ Experience’; for we find 
ll. Bodies gravitate in proportion to their 
Solidities,. i.e, their Quantity of Matcer ; 
And tho’ this Difficulcy may \be remov’d; 
by: fuppofing Bodies to. confit originally 
of Glinders: of infinitely {mall Bajes, for 
on fuch a Suppofition, thefe Cylinders wou'd - 
be to one another as. their Surfaces, their’ 
Bafes being nothing, and confequently, the: 
Gravities of Bodies, which by the Action 
of this fubtile Fluid are as their Surfaces, 
woud be alfo as their: Solidities, ize, the 
Quantities of Matter they contain, fince 
the Surfaces. of the original Particles of 
Bodies areas. their folid.Contents. Yet 
this is fo very hard a Poftulate, to require 
Bodies to be diverlifed, only by the 
Lengths of their primitive confticuent Cy- 
linders, that Ican’t fee how it can potlibly 
account: for ail the varieties of Colours, 
‘Taftes and Smells, and- other. fenfible Qua- 
lities of Bodies, which arile from: the Di: 
verlities of the Texture and Figure of their’ 
conftituent Parts, But that which in my 
Opinion,, oyerthrows: all. {ich Mechanical 
Pics: cathy nia Accounts, 
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_ Accounts, however artfully contriv'd, is 
that. 5. There feems to be neceflaty co- 
_ ward a full Explication of the Appearan: 
ces of Nature, feveral different Conditions 
of this Univerfal Law of Gravitation, which 
cannot be Mechanically explain’d, without 
{uppofing different Syftems of chis Fluid, 
to move after different Mafifiérs, and ac- 
cording to different Laws, which will nei: 
ther accord eafily together, nor feem like 
the Limitations and Simplicity of Nature. 
That there are different Conditions of the 
Univerfal Law of Gravitation, neceffarily to 
be fuppos’d, feems evident from thé Na- 
ture of Light, as Mi. Newton has explain’d 
it from certain Experiment ; and there are 
other Appearances in Nature, that feem to 
sequire Conditions differene from ‘that 
which governs the the Motions of the Ce- 

_ Teftial Bodies, and Caufes the inflexions of 
Light, as fhall be afterwards fhown., 
Now, to account Mechanically for thefe 
different Conditions of the General Law of 
Gravitation, there mult of neceffity be fup- 
pos d various and different Syftems of this 
: , —— fubtile 
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fubtile Fluid, which looks a lictle odd, 
efpecially if we confider, that is not as yet 
known how many and how different thefe_ 
gee muft be fuppos’d to account for. 
all the various Conditions of this General _ 
Law, that may hereafter be difcovered ne- — 
ceflary to explain the vatious Appearan- 
ces of Nature. 6. Laftly, this whole 
Affair is more Naturally and Simply to be 
accounted for from Principles now to be 
laid down. — | 


: - Corollary 
- § XXVIL From what has been {aid 
it appears, that the Attraction or Gravi- 
tation of Bodies toward- one artother, is 
not to be Mechanically accounted for, and 
fince it has been likewife fhown, that the 
‘Planets cannot continue their Motions in - 
their Orbits, without the Suppefition’ of 
fuch an Attraction ot Gravitation, it is 
evident, that this muft be a Principle an- 
mexd to Matter by the Creator of the 
World ; it isa Principle no ways eflential. 
ee 3 to 
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to Matter, fince it is the Source and the O, 


rigin of the Celeftial Motions, as Mr. Newton, 


and after him Dr. Gregory has. demonttrared, 
And by the firt Law of Nature and its Co. 


the’odorous Body touch the Nerves of our 
Noftrils, and. univerfally: all the other Na- 


rollayies, no kind of Motion is effential te 
Matter, and therefore Attraction or Gra. 
vitation’ cannot. be. effential.co. it ;. it is net 
a Refulc from: the Nature of. Matter, be. 
caufe: the efficacy of Matter is communis 


cated by immediate Conta&t, and. it can 


by no means act at a diftance ; for. we fee 
an Object, becaufe the Light reflected from 
thence ftrikes immediately upon our Ore 
gans of Vifion, we {mell, becaufe parts of 


4 


tural Effeéts of Material things are. per- 
form/d by the meer Impulfe,of one Body on 
another; whereas this Power. of Gravita- 
tion acts-at all Diftances. without. any Mee 
dium: ot Inftrument to. convey it, and paf- 
fes as far:as the Limits (if any fuch there 
are) of the Univerfe. Befides, by the firft 
Law of Nature, Matter is entirely paflive 
in: its Nature, and can,.no more. tend. to; 
: : | or 
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or draw other Bodies then itcan move of 
it felf; likewile {uppofing this Gravitation — 
of the parts of Matter toward one ano- 
ther deftroy’d, yet ftill Matter wou’d be 
the fame extended folid Subftance. More- 
over, if there were but one indivifible Pare 
of Matter in being, it could not be faid 
to have this Property, ic being a Relative 
one, and having refpect only to other 
Parts which icattracts ; whereas impenetra- 
bility or any other of the effential Proper- 
ties of Matter continues with ic, ev’a when 
it becomes indivifible, Laftly; That can- 
mot be effential to Matter. which is inten- 
ded or remitted, but this Property increafes 
and diminifhes reciprocally as the Squares 
of the Diftances diminifh or increafe, where- 
as impenetrability, and the other effential 
Attibutes of Macter are always the fame. 
On all which Accounts, it’s plain cha this 
Univerfal Force of Gravitation is the. ef- 
fect of the Divine Power and Virtue, by 
which the Operations of Material Agents 
are prefervid.. . And this Power of Gravita. 
ton being thus imprels’d oa Matter, is.one 
yy Ay ak realon 
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reafon of the Diftinction between the Laws 
of Creation and Nature, for tho’ the Ener- 
gy of the Impreffion does ftill laft, yet its 
not being effential to Matter, nor arifing 
from its Nature, is che reafon why it ought 
not to be reckon’d among thofe Laws 
which arife from the particular Texture, 
Figure and Difpofition of Bodies, fuch as 
moft of the Laws of Nature or Motion 
are. ‘Lhe Chief Difficulties that I can find 
have firaitned Learned Men, in admitting 
this Principle of che Univerfal Law of the 
Gravitation of Bodies upon one another are, 
1. That they cannot conceive how this 
Principle can be Mechanically accounted for, 
and they think it Unpbilofopbical to admit 
any Principle in the Explication of the Ap- 
_ pearances of Nature which can’t be thus ac- 
acounted for. It is indeed in my Opinion 
certain, that this Priciple cannot be’ Me- 
chanically accounted for; for there is no o- 
ther Mechanical Caule conceivable, this 
Principle of the Gravitation of Bodies upon 
one another, can arile from, but the Mo- 
tion of fome {ubtile Fluid, and were there 
: ANN : nc 
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no other Argument againft all poffible Ex- 
plications of Gravitation arifing from the 
“Motion of a fubtile Fluid; buc this one, 
wiz, that theteby thele Parts of Matcer 
which are the Caufe of, or produce Gravi- 
tation, are upon this Suppolition, defticure 
of Gravity ; [ fhou’d think it {afficient to 
prejudice any inquifitive Man againft fuch 
|Explications; for it’s certain that Nature 
is uniform and confiftent with it felf, and 
‘wou'd not deprive one patt of Mattér of 
fo Cardinal a'Property, with which fhe had 
endow’d all the reft. But ev’n the ad- 
miffion of fuch an Etypothefis removes us 
buceone Step further from Damechanical Prins 
ciples, for’ the ae of the Motion of chis 
fubtile Fluids which is the Caufe of Gravity, 
is ic felf Immiechanical. . Not has any Body 
ever pretended to aflign any other Caufe 
of the Motion of chis {ubrile Fluid, bur che 
Ommipotent Caufe of the Univerfe ; and fince 
we muft of Neceffity admit the Motion 
of this fubtile Fluid; which is the Canfe of 
Gravitation to bé unaccountable without a 
Firft Canfe, why! may: we not) rather ad-— 
ak E3 mit 
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mit this Fir/ Canfe co have imprels'd this 
Property in Matter, fince that this Difficulty 
is the fame in both; and that befides, the 
firft Suppofition is burthen’d with. feveral 
Additional ones; to which the fecond is 
not liable: There has never been <a 
Syftem of Natural Philofophy offered to 
the World as yet, that does not. require 
fome Poftulates that are not.to be accounted 
for Mechanically ; the feweft any one pres 
— tends to, are the Exiftence of Matter, thé 
Impreffion of Reétilinear Motions, and the 
prefervation of the Faculties of Newell 
Agents, which no Man has pretended’ to 
account for from Principles of Mechanifm ; 
and the Impreffion of an attrattive Faculty 
upon Matter, Is no harder Poflulate than 
any of thele; but fince it is Matter of Fact 
and Demonftration, that Matter is in pof- 
feffion of this Quality ; for we daily fee, 
that the Earth draws to its Center all. Bo: 
dies within its AGivity, we mult allow 
of it; whether: it be to be Mechanically ac: 
counted for or not; anc fince itis notte 
be accounted for’ froma: Mechanical: Princt 
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ples, as I chink, I have demonftrated, we 
mutt of neceffity refer it to the Power and 

Influence of the Firft Caufe ot all things, 
2. Another Difficulty ingenious Men have — 
in the Conception ot this Quality in Mat- 
ter, is how it can act at a Diftance with- 
out any Medium to convey this Action, as 
‘of neceffity it muft. Now, were there 
no other Difficulty of the like Nature in 
Philofophy but this one, it might fumble 
judicious Perfons ; but we know the man- 


ner of Thinking and Reflection, of Remem- 
bring and Senfation, are things not eafily to 
be explain’d, and yet we muft admit them. 
The Communication of Motion from one 
part of Matter to another, the Continuation | 
‘cof a Body in Motion after ic is removed. 
from the impellent Body, and evn the 
firft Produgtion of Matter and Motion, are 
not to be accounted for, and yet there is 
no denying that fuch things really are, _ 
when we are capable to explain how our 
Souls and our Bodies act mutually up- 
‘on one another, we may come to be a-— 
ble to conceive how Matter acts at a Di- 

: ye EB 3 wortlanes 
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ftance without any Medium; but till chen! 
it is fufficient to know, that fuch a Qua- 
lity i is ually lodg’d in Matter, and that’ 
it is the Caufe of all the Great and Uni- 
- form Appearances of Nature. No wile 
and heneft Man, who throughly under-— 
ftands the Matter, will offer to explain by 
Rules of Mechanifm, how this $)/fem of 
things was produc’d, nor how the Faculties. 
of Material Organs are preferv’d, whence 
they arofe, and what way they commu- 
nicace their A€tions and Influences to one 
another; it will fuffice fuch, from the Pre-- 
— fent Appearances to inveltigate the Powers | 
and Porces of Nature, and from thefe to. 
account for future Obfervations and Ap. 
pearances; if we admit an infinitely Wife. 
and Powerful Being to have made this, 
World, there will be liccle Difficulty in al- 
lowing him to “ay imprefs'd on Matter 
what property he pleasd, and if we. 
will not admit of {uch a Being, there are 


much greater and harder Difficulties in the 


Mechanical Explication of the Nature of 
things to be furmounted, as fhall be after- 
wards fhown. 3 Ss? XXVIL 
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a § XXVIII The great and primary 
Law chen, imprinted by the Author of Na- 
ture upon all the Bodies of this Univerle, is 
thac every part of every Body attracts or 
-gravitates coward every part of every other 
Body, and the moft general Conditions of 
this Law are, that the Force by which 
one part attracts another in different Diltan- 
ces from it, is reciprocally as the Squares of 

‘thofe Diftances, and thae at the fame Di- | 
tance, the Force of the. Attraction or Gra- 
Vitation of one part toward divers others, 
is as the Quanity of Matter they contain: 
By the Virtue and Efficacy of this Law, 
the Planets muft perpetually move in Ellip- 
tick Orbits, if they meet with no refiftance: 
im the Spaces in which they move, ( their: 
Diftances from the Sun; and their Recti- 
linear Motions being once adjulted by the: 
Author of Nature, ) and in {uch a manner, 
that a Line-drawn from the Swi to them, 
defcribes equal Area's in equal Times ; and 
their periodical Revolutions will be in a: 
fe{quiplicate: proportion of their middle Di- 
ftances. By Virtue of the fame Law, and 
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of thefe: Conditions, the Afoon will for ever 
turn round the Earth, as che Earth doth _ 
round the Sun, and the Sattellits of Saturn. 
and Jupiter round them; As alfo che Comets 
willia very oblong Elliptich Orbits defcribe 
about the Sun equal Avea’s in equal times; 
But becaufe the Sun, not only attracts the” 
Planets and Comets, as alfo thefe the Sun, buc 
likeoife the Planets attract one another, 
their Orbits will be fomewhat irregular, and 
differ from exa& Ellipfes which will be 
more fenfible in the Motions of the Moon, 
becaufe She is fo near to us; and this one! 
Confideration, well apply’d, will account 
for al] che Irregularicies hitherto obferv’d in’ 
the Celeftial Appearances, as Mr. Newton’ 
and after him Dr. Gregory has fhown; Like-! 
wife fince a great part of this our Globe is: 
covered over with Water, it is plain that: 
by the Force of this AttraGtion of the 
Sun and Moon, the Water that lyes directly 
under them will be rais'd above its ordi- 
nary Level, which will likewile happen if 
they are directly in the oppofite part of our. 
Globe, becaufe the remoter parts of the Wa- 
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ter will be lefs attracted than the nearer, 


and the Motions produc’d inthe Waters by — 


the attraction of thele two: Luminaries can’t 


be obferv’d feperately, but their Forces _ 
make up a compound Motion, which at 


new and full Moon is greateft, and leaft at 
the Quadratures, and thefe effees are vari- 
oufly limited by the different Diftances' of 
thefe Luminaries from the Earth, their De- 
clinations trom the Equator, and the various 
Latitudes of Places. By this Gravitation, 
Bodies on this Globe will prefs cowards its 
Center, tho’ not exactly hither neither, by 
reafon of the oblate /pherodical Figure of 
the Earth arifiag from its diurnal Rotation 


about its Axis.. Thus we fee this one Prin: | 
ciple will account for all the great and con-. 
ftant Appearances of Nature, and none but. 


‘this willhexactly anfwer any one, much les 


them all, which is a demonftration of its . 


‘Feuth. « And were not our Terreftrial Phy- 
_fology more. complicated than the Celeftial 


(by reafonof:the multiplicity of different 
Attractions: proceeding from the many dif- 
ferent Bodies that {urround any particular 
Be ee ’ > ane) 
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one) we fhould doubrlefs fee the Extent 
of this Principle, in accounting for the 
more minute, and lefs conftant appearan+ 
ces of this our Globe, as in a great many 
we actually are, Add to thefe Confidera- 
tions, that we are certain by the Effects, 
thac the Gravitation by which the Planets: 
are kept in their Orbits, and by which the 
Moon turns round the Earth, is of che fame 
Nature with that by which heavy Bodies 
rend toward the Center of the Earth, and 
confequently, fince we feel that Terreftrial 
Bodies are attraéted by the Earth, and fince 
we know by the fecond Law of Nature, 
that Action and Reaction are mutual and 
equal, ic is plain chat every part of Matter 
attracts every other part, and that che Force: 
of this Attrattion (as all other Virtues pro- 
ogated round in a Sphere) is recipro-: 
cally as the Squares of the Diftances from. 
the Center of che Action. In fhort, fince 
Aétion and Readtion is mutual, and fince: 
che Primary Planets gravitate towards the 
Sun, as alfo the Secondary Planets terid to- 
ward the) Primary ones as the Center of 
an “Wen their: 
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their Motions, and fince the Decreafe 
and Increafe of this Gravitation is of 
the fame Nature with that of our Ter- 
reftial Gravity, fince likewife the Sun di- 
fturbs the Motion of that Moon, and the 
Sun and Mecn thofe of our Barth: it is 
plain they all, Sun, Moon, Planets and 
their Satellits, mutually gravitate upon one 
another. 

§ XXIX. Having thus in the Gene- 
ral, eftablifh’d the Laws Laws of Nature, 
and deduc’d {uch Confequences from. ’em 
as we found neceflary to clear fome Parts 
of the following Dilcourfes ; having like- 
wile fhown the Neceffity of admitting the. 
Univerfal Law of Gravitation to folve the. 
Celeftial Apperances, and hinted the great 
Ule of this Principle in the Celeftial @hy-. 
fi ology, let us next proceed to fome of the — 
moht Univerfal of our Terreltial Phenomena ; 
and firft of all, ler us enquire into the Nature 
andCaufe of Fluidicy,which feems to confit 
principally in the Mobility of fome parts, with- _ 
out carrying along with ’em the reft, or the 
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‘mov’, at leaft, not mov'd after hee 
of {olid Bodies. All the Bodies in the Uni- 
-yerfe are Originally compounded of folid 
Parts, tho’ not indivifible, yet very (mall 
and firm, and Fluids mutt neceflarily take 
‘n thefe four Conditions. 1. That cheir 
Parts be extremely little, i, e. fo very {mall} 
that no Eye, however affifted, be able to 
erceive their Magnitude, we have been 
able to dilcover the Figures of Bodies {wim- 
sag in Fluids, but no one as yet has been 
able co diftinguifh the Figures of Magni- 
tudes of the confttuent Parts of Liquors. 
2. That their Figures be /pherical, or at leaft 
Jpheriodical 01 approaching to one of thefe, 
fo that they may touch only in a Point, 
and by conlequence, one Particle may ea- 
ily flip upon another, and for this End. 
3. They mult be exactly {mooth and po- 
lifh’d, and fubjected co the Univerfal Law 
of Gravitation, whereby each Particle of 
the Fluid attraéts another, whence that co- 
hefion in che Parts of the fineft natural 
Fluids proceeds; but their Gravity mult 
be fuch, that the Force thereof may eafily 

Aang is tg a esa ll 


My } 
ae 


SF atural Religion, si 
exceed the Force of their Cohefion; and 
here we are to diftinguifh between thele 
Fluids, generated by the Force of the Fire, 
and thofe chat are naturally fuch, there be- 
ing no neceflity of attributing any particu- 
lar Figure to the Parts of the. frft Kind, 
which own their Fluidity to the Force of the 
Particles of Fire, which tear afunder the 
Parts of folid Bodies, and keep ‘em in a 
perpetual Agitation, and thereby make “em 
appear in the Form ot a Fluid, whereas 
the:A ppearances of natural Fluids do ne- 
ceflarily require the Conditions in their 
Parts juft now affign’d. 4, The Particles 
of natural Fluids muft be fimilar, of equal 
Diameters, of equal Solidity, and confe- 
quently, of equal fpecifick Gravities, thac 
‘they may be Homogeneous, and of the fame 
‘uniform Nature; from thefe general Sup- 
-pofitions, all the general Appearances may 
be eafily accounted for. - ye 

>» Q XXX. Water feems to confit of 
fmall,{mooth, hard, porous, {pherical Par: 
ticles of equal Diameters, and equal {pect- 
‘fick Gravitigs, which. have between “em 
(ee | OS Ties 
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fome Spaces fo large, and ranged in fuch 


a manner, as to be pervious on all Sides. 


‘Their Smoochnefs, makes ‘em flip eafily’ 
upon one another, their Sphericity keeps ‘env 


from touching one another in more Points 
than one, by both which, their: Frictions 
in fliding upon ohe another is rendered the 
leaft poffible ; their Hardnefs is che reafon 


Ais lodg’d in it, is exhaufted. jig 

§ XXXL The Porofity of the Partix 
cles of Water (which is fo great, that a 
Cubical meafure of Water contains at leaft 


ue forty times more Pores than Parts, for Wa. 
_ ter isnineceen times lighter than Gold, and 
confequently nineteen times. rarer» than 


Gold ; and Gold will by much preflure; 


Yee Water pafs through it, and fo may be 


fuppofed to have more Pores than folid 
Parts, and by confequence, Water has 
above forty times more Pores than folid 
Parts) accounts not only for the different 
Specifick Gravity between Water and othet 
Fluids, fuch as Mercury, but alfo why ie 
is more eafily concreted into a folid Form 
iti , than 
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than other Fluids are. Cold and Freezing, 
feem to pioceed from:fome Salin Sub- 
ftance floating in the Air; we {ee that ali 
Salts, but more eminently fome,. mix'd 
with Ice, prodigioufly encreafe the Etiects 
and Force of Cold, we fee all Salin Bo- 
dies produce a Rigidity: and Stiffacts. in 
the Parts of Bodies to which they are — 
apply’d, much like the Effects of Free- — 
zing, we know, from Mr. Boyle's Eiiftory 
of Cold, that Freezing increafes the Di- — 
fenfions both of Solid and Fluid Bodies, 
Microfcopial Obfervations inform us, that the 
Figures of fome Salts, before they fhoor 
into Mafles, are thin double. wedg'd-like 
Particles, which have: abundance of Su- 

faces in refpeét of their Solidity, which is 
the reafon why they fwim: in Water when 
they are rais'd once, tho’ they be fpecifically 
heavier. Bur this Effet may: be more juitly 
attributed to the fame Canfethat is prefenc-_ 
ly-to befhown to be the Caufe of Freezing; 
viz, the {mall Points ‘of the Salis getting — 
into the Pores of the Particles of Water, 

whereby thefe Salts are fufpended: in che 
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Water. In Summer the Heat of the Suny 
diffolves. the falin Particles into a) Fluid, 
breaks off their flender Points, and by its. 
AGion, keeps ‘em in a perpetual Motion, 
fo that they cannot fhoot into a folid” 
Wedge, and confequently are not able to, 
produce the Appearances of Cold upon Bos 
dies ; but in Winter they are lefs difturb:dy 
and more at liberty to approach one eno-) 
ther, and by fhooting into thole Chryftals: 
(as we fee the Particles of artificial Salts, 
do, when the Liquor is expos’d to, the 
_ the Air) which by both their Extremities, 

infinuating themfelves into che Pores off 
Particles of Water, make “em cohere, and: 
fix em. in a folid Form, | The Dimenfiong 
_ of freezd Bodies are encreasd by the dn- 
finuations of thele Chry/tal Wedges in their: 
_ Pores, and the Particles of congeal'd Water) 
are kept at fome diftancedtrom onejane- 
ther, by the Figure of chefe Chry/tals, which, 
in Freezing, infinuate themfelves in eheit 
Pores; for as I have before faid, thefe 
Chryftals are obferv’d.to have the Form of 
a double Wedge, .wholé Extrcimiti¢s, are 
Baa a pointed 
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Es, were eet in a Aid Form; and tha 
the Spaces between thefe fpherical Parti- 
cles become largef and wider than before, 
which is one Reafon why Ice becomes 
[pecifically lighter than Water. But” befides 
this, there are°many litcle Volumes ‘of Aig. 
included: at feveral Diftances, both in ‘the 
Pores of ‘the ‘watery ‘Particles, and in ‘the 
Inter ftices forin’d by their {pherical’ Fi- 
gures. “Now by the Infinuation of rhefe 
Chryftals; the Volumes of Ait até diiv'n out 
of the watery Particles, and many of em. 
oniting’ Form: ‘larger © Volaines, which 
thereby have a gréacer Force’ to” eras ie 
themfelves: than’ when -difperfed; and fo 
both enlarge the Dimenfions,’ dnd’ Leff, 
3 pe fetek ny of Water thus con-" 
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different Subftances. 
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_ Hence it is plain, that the Quantity of 
Water on this our Globe-does daily decteafe, 
fome: part thereof being every Day. turn’d 
into Animal, Vegetable, Mineral, or Metallick 
Subftances, which are not eafily diffolv’d 
into their component Parts again ; for-fe- 
parate a few Particles of any-Fluid,. and 
faften them to a folid Body,. or keep “em 
afunder from, one another,, and. they: are 
no more fluid, to produce which, a con. 
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exceeding {mall, fmooth, folid, {pherical ot 
plersidicat ‘Particles, for fince’ Mercury. in 


pake, and lets none of the Rays of Light 


pals; and: fince, whatever be the Caufle 


of Reflexion and Refraction, Light being 
Material,’ muft: cicher make or find a Pat- 
fage through every refracting Medium, fince 
likewife it is probable, thac Light does 
not pafs through the Subftance of the 
conftituent Particles of Fluids,. but. rather 
through the Vacuities form’d by their Or- 


of Mercury be {pherical, that-their Diame- 
vers are not much greater than thofe of the 
Particles of Light, for thefe Interftices are 
as the Cubes ‘of the Diameters of the Glo- 


and feeing Light cannot pafs through thefe 
tnterftices, it is plain, chat the Diameters. 


heir fhorteft Diameters muft not be much. 


gr § XXXL » Mercury feems to confit of — 


ever fo {mall' Quantities is abfolutcly o- 


bicular Figures, it’s plain, if the Particles — 


ules, by whofe meeting they are form’d, . 
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of the Corpufcles of Mercury muft not be, ay 
much greater than thofe of Light ; and if, 
hele Corpufcles be Spheriodical or Oval, 


Seen 
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“greater chan the Diameters of the Particles 
of Light, to form Paflages for it. The So- 
lidity of the Particles whereof Mercury con- 


. 
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fifts, andthe fmalnefs of the Interftices they 


leave between them, accounts for that won-. 


q 
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derful Gravity of Mercury, above other. 
Fluids, and the extreme minutenefs of its, 
Particles for the eafy afcent of Mercury by. 


Fire, beyond all other Fluids. 


§ XXXL Air feems to confift. of 
Spires contorted into {mall Spheres, through: 


the Interftices of which, the Particles of 


comprefs'd, form them(elves into: Spheriods, 
or Figutes mo 


Se ; 
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Account of the properties of dir, may per- 
haps, pleafe fome; But there is another 
which to me feems the more genuine ; for, 
if Air be fuppos’d to confilt of {mall Par- 
ticles, which endeavour to recede from one. 
another, with a Force reciprocally proportio- 
‘nal to the Diftances betwixt their Centers; 
all the Appearances of ir may. thence be 
accounted for; for upon this FHyporbefis 
they will compofe an Elaftick Fluid, whole 
Denfity is proportional to its Compre(ion, as 
Mr. Newton has demonftrated ; Prop. 23. 
Pag. 301. The Diameters of the Parti. 
cles of ir feem to be greater than thofe of 
Vater ; and the Diameters of the Particles of 
‘ater, greater then thole of Mercury; and 
hat of the Light, by far the leaft of all, as 
Thall be afterwards fhown, = 
§ XXXIV. Ocher Fluids (befides that 
of the Light, under. which Name I com- 
orehend all thac which pafles under the 


fhall examin hereafter.) feem, to be com- — 

rounded, of thele Primitive Fluids viz. Wa- 

, Air, Mercury and Light ;: and of Par- 
oe. EF 3 ticles” 


Name of Aitherial or Subtile Matter, which be 


like Ingredients, and the Varieties of fuch 
- gnixt Fluids may in che general be thus efti- 
rated. 1. Suppofing all other things a 
like, efpecially the Primitive Fluid, and the 
Figure of the parts of the Ingredient, the 
mixt Fluids will differ proportionably to the 
Magnitude of the parts of the folid Body, 
‘which mixes with the Fluid; thus Water 
cot Lymph mix’d with Globules of Flefh of 
~ Blood of a greater Diameter, will make a 
different Liquor from the fame Lymph, 
mix’d with Globules of Flefh or Blood of 2 


—— Jefs Diameter. 2. Cateris Paribus, (efpeci- 


ally the Fluid, the Figure, and the Dia. 
meters of the mixing Ingredient being the 
fame, ) the Liquor will differ proportiona’ 
bly to the Difference of the Firmnels o1 
-Softnefs of the Parts of the mixing Ingre 
dient; thus Mercury mixd with Globule 
of Diamond, would make a different Fluic 
from. Mercury mix'd with Globules of Sik 
ver or Brafs. 3. All other things being 


Hi fuppos’d the fame, the Fluid will differ pro 
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cifick Gravities of the Particles ofthe 
| mixing Ingredients ; thas a mixture of Gold 
and Mercury will make a different Liquor 
from that of Mercuryand Lead, the Diffe- 
rence of the fpecifick Gravities ‘being here 
only confidered, 4, All other things 
being {uppos’d the fame, the Liquor will 
differ according to:the different Degrees of 
the Cohefion of the folid Parts among 
‘themfelves; thus, Mercury mix’d with litcle 
Apherical Magnets, will make a different 
mixture from that of Mercury, mixt wich 
little Spheres of Lead or Iron. And thefe 
feem to be the Primogenial Differences of — 
mixt Fluids; Now, not only all thefe 
may be differently combin’d with one ano- 
ther, and with the four Primitive. Fluids, 
but alfo the Figures of the folid Parts in 
the mixture may be. infinitely diverfified, 
(whereas we have hitherto only fuppos’d all 
the mixing Solids /pherical) which will 
make an infinitely infinite Variety of mixe’ 


Liquors, 
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~ GXXXV. ‘That Light is a Body, or 
material Subftance,feems to be evident 


ee ase 
Ky wet 
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from thefe Confiderations... 1. [t is pro- 
greffive, and requires a determin’d time to 
go from one place to another, and. is not 


“propagated in an Inftanc, asis plain from 
Mr. Romer’s Reafonings.upon the Hclhpfes 


of the Satellits of Jupiter, (which are-con: 
firm’d by.the Obfervations of other fro: 
nomers ). whereby.he.demonftrates that Light 
requires abour ten Minutes. to come from 
the Sua:to us.,...29 (Ie may be ftopt. or tre 
fifted in its Paflage from.one place to ano- 
ther, by the Interpofition of an. opake Bady, 
as other Fluids are, {topt in their Courfes 
by the Oppofition of any. folid. Body. 
3, Ic may be congregated within a nar- 
rower, of {cattered through a larger Space, 
as is evident from reflecting Specwla, and 
refracting Burning-Glaffes.. 4. Ie may be 
reflected, and the. Determination of its Mo- 
tion changed like other Bodies, and it. ob- 


ferves the fame Law in its Reflexions that 


other Bodies do, viz, the Angle of Refle- 
xion is always equal to the Angle of Inci- 
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73 
dence. 5. Itmay be put out of its Courfe . 
more or lefs, according to the Nature of 
the Medium, through which it paflés. 6. Ic. 
vacts upon the Organs of Animals, and upon 
vall other Bodies, as other fluid Snbfances 
ido, by ftriking upon them with a deter. 
mind Force, by communicating 4 certain 
Degree of Motion to them, by feparating 
their component Parts, and putting them 
jin Motion; all thele Effects we daily fee. 
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-g. \t may -be:confin’d and fhut up in de- 
ptermin’d Spaces like other Fluids. The 
The Light of the Sun will warm and heat 
‘other folid’and fluid Bodies, which effects, 
‘continue when their Caufe is remov’d; ‘the 
(parts of Light are yearly imprifon’d in Fruits, 
‘Plants, and other Vegetables, as we {ee by 
|the Spirits, and warm Juices they afford. 
|8. Laftly, the parts of Light are endow’d 
with various Original-Colonrs, fome are Red, 
others Blue, others Yellow, and fome Green, 
)as-Mr. Newton has demonftrated, and may ; 
| be feen by a Prifm applied to the Hole of a 
| darken'd Room through which the Sun 
fhines, Now all chefe are the Properties of ' 
By ee) i Rgelaae 
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Bodies and can belong to nothing but Mat 


terial Subftances. : iam 
§ XXXVI. That the Particles of Ligh 


are extremely little or {mall, we may con 
clude from thence, that they pafs through 


almoft all Bodies that are pervious, fuch as 
Chryftals, Glaffes, feveral Gems, and almof 
all Fluids buc Mercury, and that it freely 
paffes where noother Fluid, how thin foe. 
ver, can enter, and yet, no eye, however 
aflifted, has been able to difcover or diftin: 
guifh the parts of the grofleft Fluid. But 
what moft of all demonftrates their fmal- 
nefs, is that Light may be propagated from 
innumerable different Luminous Bodies, with- 
out any confiderable oppofition to one ano- 
ther; Suppofe a Plate of Metcal (having 
at the top the {malleft Hole can be made) 


were erected perpendicularly upon a Horizon: 


tai Plane, and about it were fetinnumera- 
ble luminous Objects of about the fame 
heighe with the Plate, at an ordinary Di- 


_»  ftance from ic, the Light proceeding from 
« every one of thofe Objects, will be propaga- 
ted through this {mall Hole, without interfer 


ring 


“of Matural Religion. 75. 

ring. This will appear by applying a dark» 
Obje&, in a ftraight Line againft the Lu- 
minous Body, for the Light of this Body 
will through the Hole be receiv’d upon the 
dark Body; Now it is impoffible that fo 
many different Streams of Light coud be 
tran{mitted through fo {mall a Hole, were 
mot the Particles of Light extremely fmall. 
Add to this, chat were not the Particles of 
Light extremely little, being extremely — 
fwift, (i.e.more than a Million of times 
fwifter than a Cannon Bullet, continuing in 
‘its greateft Velocity, as fhall be prefently 
fhown ) they woud peirce all kinds of {o- 
lid Bodies with almoft as great Facility as 
they do Vacuities, whereas we fee Light _ 
regularly reflected from fome Bodies, 
Moreover, we find that innumerable dif- 
ferent Spheres of Light within our Hovs- 
zon, may be propagated from their feveral 
Juminous Centers,wichout interfering. How 
‘many Millions of Candles and Flambeaux 
may we fee fending out their Tides of 
|Light, without clafhing upon one ano- , 
ther, which argues both che Smallnels of, 
Shae ere hy | the oie 
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‘the Parts of Light, and che Largenels o 


the void Interftices between the Particles of 
Air and other Bodies, og 


§ XXXVIL How extremely fwift the 


; Particles of Light are, we may gather from 
: the forementioned Experiment of Mr. Ro- 


—mer’s, whereby he demontftrates, that the 
- Streams of Light pafs from theSun to our Barth 
in'about ten Minutes; and Alugens in his Cof- 
ee motheoros, has prov’d, that a Bullet conti- 
© quing in the Velocity with which tt leaves 
ie the Mufle of the Cannon, wou'd require 
| twenty five Years to pafs from usto the Sun ; 
— Now the Via Percurfa being the fame in 
both, the Velocities will be reciprocally as 
= the times, i.¢, the Velocity of Light will 
be to thar of a Cannon Bullet, perfifting in’ 
its greatelt {wiltnels, as twenty five Years is 

to ten Minutes, or as ¥3 14700 to one Pro. 
xime, fo that the Velocity, with which the 
Particles of Light pafs, will be more than: 

a Million of times fwifter than a Cannon-’ 

*, Bullet. Moreover, the Diftance betwixt 
| ‘ the Sun and ns is at Leaft 12000 phere 6 
mn Cae: G0). AMG Coie ia: TOY of: 


d 


of Matweat Religion, 77 
of the Earth, but allowing ic to beonly 
10000 Diameters, the Light runs a choufand. 
Diameters in a Minute, or fixteen and half, 
Diameters of the Earth in a Second, or — 
beating of an Artery, that. is more than 
1100000 Toifes, fince the Diameter of the _ 
Earth contains 2865 French Leagues, and 
every League contains 2282 Toifes; accor+ 
ding to the Numbers. of Mr. Picard, But: 
Sound goes but about 180 Toifes in a Se-. 
cond, wherefore Light.is about fix hundred 
thoufand times more Swift than Sound, 
Likewife fince the Earth’s middle Diameter 

is 7846 Miles, each of which contains 
5000 Feet ; and fince Light goes in a Se-. 
cond or ina pulfe of an Arcery, fixteen and 

a half; Diameters of the Earth,. it is plain,, 
chat in-every Second, icruns at leaft a hun-. 
dred and thirty thoufand Miles, which is 

4 prodigious and almoft an incredible Space 
jn-fo fhore a time... But the extraordinary 
Effedis of Light and Heat feem to require. — 
fall this; we fee how powerfully it acts 
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any diminution of its Force’ atifing from’ 
an abatement of its Velocity. ON 

§ XXXVI The Sun ‘and: fixt Stars 
feem to be huge, denfe Bodies (like the 
Earth or Planets) heated to an extraordi- 
nary Degree, and their Heat probably may 
be preferv'd by the greatnels of their Bo- 
dies, and the mutual Action and Re action 
between their Parts and the Light, which 
they emit, and their Parts are kept froma 
fuming away by their fixity, and alfo by 


-> -yaft Weight and Denfity of the Armof- 


pheres incumbent upon them, and power- 
fully compreffing them, and condenfing 
the Vapours and Exhalations which. arife 
from them: The Light feems'to be emit- 
ced from them by the vibrating Motion of 
their Parts, after the manner we fee Iron, 
when heated to fuch a Degree, as to be 

jut going into Fufion, by the vibrating 
Motion of its Parts, fend forth with Force 
and Violence; copious Streams of liquid 
Fire all around ; Great Bodies preferve theit 


Heat longeft, and that perhaps in propor. 
- © tion to their Diameters, Mr. Newton has 


made 
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made it probable, that the Comet which ap- 
peardin 1680, by approaching to the Sux 
in its Perihelium, acquir'd {uch a Degree of 
Heat, as to be s0000 Years a cooling, - 
Whence; we may guefs, that fuppo- 
fing the San and fixt Stars to be. only 
Collections: of denfe and folid Matter like 
the. Planets, heated to a very intenfe De- 
gtee, they may be many Millions of Years. 
without: lofing any confiderable part of 
their Heat. Aftronomers have obferv’d a 
clofe, compact and large Atmo/phere about 
the Sun, and: there is no doubt to be made, 
that its Body is of the fame Nature with 
the other material Parts of this Univerfe, 
excepting. what Alterations. its vehement 
Heat may produce, and confequent- 
ly, its highly probable, thae the Sun and 
fixt Stars are only Planets, vehemently 
Pheateas een 9s rery yeah, ail areal 
iG XXXIX. Bodies and :Lighth'a& mu- | 
)tually upon one’ another, i: ¢.: Bodies at 
| upon Light, in emicting reflecting, refracth- 
| ing and bending its Rays, and Light upon ~ 
| Bodies, in heating them, and putting their” 
clay er | RCS oS 


of Incidencecand: Refraction in all Rays of 
| we bn ~) et i i . 


Parts in a vibrating Motion, wherein Heat! 
confifls, according to Mr, Newton's Difco- 
veries. If we fuppofe that Bodies act upoft 


Light, by attracting ic in ‘Lines perpendi- 


cular to their Surfaces, 4. e. {uppofing two’ 
fimilar Mediums diftinguifhed’ by Parallel 


Lines, and that a Ray in its Paflage out 


of the one through the other, is urged per- 


_ pendicularly towards either Plane; by any 


Force, which at given Diftances from’ the 


Plane, is of given Quantities ; then what- 


ever Inclinations the Rays have to the Plane 


of Incidence, the Sign of the Angle of Inici- 
dence of every Ray confidered apart, ‘fhall 


have to the Sign of the Angle of Refrattion 
a conftant ratio; this Mr. Newton has de- 
montftrated, both in his Principia; pag. 227. 
d feq. and in his Opticks, pag. 57. feq. 
and if the Velocity of the Ray be greater 
before its Incidence than afterwards ic fliall 
be reflected, and the Angle of Incidence thall 
always be equal to the: Angle: of Reflexion’; 
and fince it is Matter of Experiment and 
Obfervatien, thar the Signs’ of the Angles 
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whatever Nature, obferve a ‘conftant ratio, 
and'that the Angles of Reflexion and Inci- 
dence are equal; it is therefore on the o- 
‘ther hand true, that the Rays of Light are 
thus urg’d by the Refrafting Media, and 
their Velocity thus abated by reflecting 
ones, fo that it is evident, Refraétion and 
Reflection proceed from’ one and the fame 
Princiciple, acting differently in different 
Circumftances, - ita kc abe ie | 
_ § XXXIX. Mr. Newton has demon 


t 


{trated from plain and convincing Experi- 
ments, that the Light of the Sun confilts of 
ays differently refrangible and reflexible,and 
that thofe Rays are differently reflexible, that 
ate differently refrangible. Thefe Rays — 
shat are all alike refrangible, he calls the Light 
of chem Simple and Homogeneal, and thofe . 
shat are fome more refrangible chan others, 
recalls their Light, Compound andEieteroge- 
neal; the greater or lefs Refrangibility of — 
Rays, is their Difpofition to be tutn’d more 
or lefs out of their way, in like Incidences 
on the fame Medium; and their preater Or 
els Reflexibility is their Difpofition to be re-* > 
po - G curn’d | 
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| fame Medium from any other, upon whofe 
_ Surface they fall... Refraétion out. of the 


4 
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; 


ttirt’'d back more or lefs.eafily into: th 


Rarer. Medium into the Denfer.is made fo, 


of Colours; the Rays-that produce Red 
Colours, are lealt. refrangible, and- thofe 
that make Violet, the moft, and the ref 
are more. or lels refrangible; as they ap 


proach either of thefe, Extremes in the Oc 


der fer. down, that. is,. Orange is-leaft re: 
frangible; next to, Red, and Yellow nex 
to Orange, and fo on, . All the Colour 
of the Univerfe which are made by Light 


_. are either the Colours of Flomogeneal. Lights 


or. “ compounded of a Mixture of thot ; 


Whitenefs is produc'd by a due Mixture’ 
of alk: the Primary Colours’ of’ Flomogeneal - 
Light; and Blacknels by” a Suffocation, 
‘or Non-reflexibility of Light ; and-all Giey 

. ep rotss; betwixt Black: and White, may’ 


“compounded: of allethe Primary Co- 


ne thixt in a due Proportion; the Pri- 
mary ‘Colours of Hémogeneal Light’ are un- 


changeable in their Nature; and ‘no Re- 
flexions nor Refractions will change any of! 


hele. ifito another ; ‘whereas by the due 


Mixture of colout'd Bodies, ‘Colotits art 
| ited by Compofition, which fhall 
3¢ like to the Colonts or Ffomogeneal Light, 

Due not as to thé immutability of Colour ; 

oF that tay be chang’d according to the 

Colour’ of che Light by which” chey are 

eeh ; fo'char if the Suv Light confifted 

aut of ‘one fort: OF ‘Rays,’ there woud be 
ncione Coldut inthe whole World; and’ 
if Nirbutd be‘imponible to! prodtic ce any new 

Sige by Reflexions or Re frattions, tor all 


he Variety of Colours: depends upon the we 


binpofitioty of we 


ie" fo Ga $x. 
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§ XL. The Rays of Light which fall 
~ upon Bodies and are reflected or refracted, 
begin to bend before they arrive at the Bo~, 
dies, Mr. Newton has fhown by feveral’ 
Experiments of Rays pafling by the Edges 
of Bodies, that they are incurvated by the 
A@tion thefe of Bodies as they pafs by them, 
and that this Action is ftrongeft at the feaft 
Diftance; he has demonftrated likewile, 
that the Caufe of Reflexion is not the im- 
pinging of Light on the folid and impervi- 
ous Parts of Bodies, For (not to repeat thofe 
other Arguments which he has brought in 
great plenty ) fince Glafs can be no other 
ways polifh’d than by grating and {cratch- 
ing ic by Subftances, whofe Parts are 
{mall and fubtile, fo that the Scratches and 
Frettings of its Surface become too {mall 
to be vifible, yet’ not fo. fmall as to be- 
come truly plain or /pherical, and. all toge- 
ther to compofe one Surface; if Light 
were refletted by impinging upon the folid 
Parts of Glafs; ic woud. be {catter’d as 
much by the moft polifh’d Glals, as by 
"the rougheft, which being contrary to Ex: 

oe | perience, 
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perience, it is evident that the Reflexion 
_ of a Ray. is not effected by one fingle Point 
of the reflecting Body, but by fome Power 
of the Body, which is evenly diffus’d 
over all its Surface, by which it acts upon 

the Ray without immediate Contaét, after 
‘the manner hinted § 37. Bodies reflect 
and refraé Light by one and che fame 
Power varioufly exercifed in various Cir- 
-eomftances; for when Light goes out of 
Glals into Air as obliquely as it can poffibly 
ido, if its Incidence then be made ftill more - 
oblique, it becomes totally reflected, for then 
| its refractive Power, ot the Force of its 
Attraction upon the Ray, becomes toe 
trong to let any of the Rays go through. 
Befides that, thofe Surfaces of tranf{parene 
Bodies which have che greateft refraéting 
\Power, reflect the greateft Quantity of 
| Light; for by Experiment it is found, that 
‘in the Superficies interceding two. tran{pa- 
jrent Mediums, the Reflexion is {tronger or. 
jweaker, as the Superfice hath a greater or 
jlefler refracting Power, for in the confine - 
jot Air and Sal-Gem tis ftronger than in the 
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confine of Air and, Water, and fill ftronger” 


and colour’d Bodies . 
ces either empty ‘oF. replenifh’d with, Me- 
dims of other Denficies, as, Water, between 
the tinging., Particles ‘wherewith any Lit 


ous Globules, that confticure Clouds.or Mifts, 
and perhaps » Mediums. different from bot 1 
thefe between..the Parts of hard Bodies. 
Now. Reflextons, are produc d. in. the Sy- 
perficies which intercede thefe, Mediums of 
different Denfities, and, the Reafon why. 
ubiform, pellucid Medinms have no fenfible 
Reflexion, but at their external. Supenfiaies 
is: becaute all their -Parts,-are . of an. equal 
Denfity ; and Opacity, arifes from the mulls 
~ titude of Refleétions producid.in the internal 
- refrattive Powers| proportional to theix Dene 
or Jefe of sfalphurous,, oily) Rasticles,iand 
0). Me Oy ~~ thereb’ 
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thereby have their refractive Power made 
mire or lefss this Mr. Newton' has found 
by Obfervation on ‘almoft all tranfparent 
| Bodies, together with a Calculation founded 
‘upon the Suppofition, chat Light~is {wifter 
in’ Bodies than'in vacuo, in the Proportion 
of thé Sigts which méalure the Refraétion of 
‘Bodies, which’ is ‘certainly true, fince it’s 
from the A@ion of Bodies on Light, that 
this refrattive Power, does arife; and it’s 
very probable, thac! this: refraftive Power 
in "Bodiés does‘ moftly depend ‘upon ; the 
falphurous Parts with which they abound, 
fince all Bodies parcake mort or le(8 ‘of Sul- 
phiits, “as by Chymical Analy/es we find, 
And’as Light congtegated’ by a Burning- 
Glafs, 4&ts molt upon’ fulphurous Bodies, 
to turn them: into Fire and Flame; fo fince 
all A@tion’ is° mutual, Sulphurs act moft 
ifpon Light sand that ‘the Action between 
Light afd Bodies is mutual, i evident from 
this*Confideration, “that ‘the denfeft Bodies 
which refratt and reflel Lig ht moft ftrong- 
IY; ptOw Borel ih the Sunittier Hear, by 
SVAGHOR GE the heracted UHd Vefletted 
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Light. The Bodies that refle& Light, are 
thofe whofe Pores are fill’d with Mediums 
of an unequal Denfity with that of there-. 
fratting Medium itlelf, and.Bodies. become 
more tran{parent, . by, filling their Pores 
with Fluids of equal, or almoft equal Den- 
ficies with their Parts, as Paper.dip‘d in 
Water or Oyl ; and on the contrary, the 
moft tranfparent Subftances. may-by eva- 
cuating their Pores, or feparating their Parts, 
be rendered fufhiciently opake, as Salts or 
wet Paper dried, Glafs by being pulve- 
risd, or Horn by being {crap'd. -. |) 
—. LIE. The leat Parts of almoft. all 
Natural Bodies are tran{parent, .as may, 
be feen by viewing {mall Bodies: with a 
— Microfcope, and confequently, they muft 
according to their feveral Sizes, reflect Rays 
of one Colour, and tranfmic. thofe-of a- 
nother, upon the fame Ground. that thin 
Plates reflect or tran{mit, thofe Rays ; \for 
a thin Plate of an even thickne{s appears 
all over of the fame Colour, and. it this 
_ Plate were flit into Threads, or . broken 
into Fragments of the fame chicknels is 
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the Plate, there is no Reafon why every 
Thread or Fragment fhould not keep its Co- 


thofe Threads or Fragments {hould not con- 
fticute a Mafs or Powder of the fame Co- 
hlour which the Plate exhibited before it 
iwas broken; and the {mall Parts of all Na- 


lof a Plate, muft on the fame Grounds ex- 
|bibit thelr Colours. Now Mr. Newton 
|found by Obfervation, that thin’ Plates or 


(Bubbles rveflefted Rays of one Colout and. 


their feveral thicknefs or thinnefs; and there- 
ifore the {mall Parts of Natural Bodies: be- 


}of Rays: and this'is the Foundation of the 
/various Colours of all Natural Bodies. But 
‘the parts of Bodies on which their Colours 


‘depend; muft bedenfer than the Medium, 
which: pervades) their “Interftices; “and as 


there is a conftant Relation between Co- 


ee: j . 
Bit Red, 


Jour; and confequently, why a heap of | 
\ tural Bodies being like fo many Fragments ay 


\tra/mitted cthofe of another, according to 


fing tranfparent; muft upon the fame 
'Grounds reflect or tranfmit the feveral forts 


Jours and Refrangibility, the moft Refran- 
gible Rays being, Violet, the leaft refrangible = 


ig UM ee ne a oot 
a <1 s , is ; 


Red, and. thofe-of intermediate Colotirs:ha 
Hg: proportionally intermediate» Degree 
of Refrangibility ; forthere is a-conftant Re 


Fiolet being in like Circumftances reflects J 
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lation, between Colour-and Reflexibility, ch 


at leaft-chicknefles of any Plate or Bubble 
the Red at greatelt chickneffes,and the inter 
mediateColours at indétmedidce: thicknefles 
and there. are feveral Orders of thofe - 
lours more or-lef§ inrenfel and: vivid, a 
cording:to, the feveral. thickneflesof thel 
Plates or Bubbles : cand the Reafon why. cli 
Surfaces of all-chick and tranfparent: Bo 
dies reflec i part of the’ Light incident: ot 


‘them,, and refrac oritranfmic the ret pis 


that fome,Rays: at their Incidence are in "it 
of eafie. Reflection, and: others in’ Fits o: 
eafie ‘Tranfmifions’ ‘Thole whole who'de 
fire {ull Satistation in! this wonderftloAp 


pearance of Nature; nuuft' go. co chatdate 


admirable Treatife of Opticks, woritcen by 
Mr. Newton;: forritiis impoffible to feparate 
the*Parts of thisoWork from one: anothel 
without Difadvantage.to: them, orto {uit 
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. 
hing New and Ufeful. That great Perfon 
naying before fhown how far Numbers and 
Geometry would go in Natur al’ P bilofophy, 
as now manifefted to the World to what 
urprizing Heights, even vulgar’ Experé- 
ments duly managed and carefully examin- 
fd in, fuch Hands may advance if. Inthe 
beneral, I think we may fafely. conclude 
from Mr. Newton's Difcoveries, ¥. That 
the Sum and fixt Stars are but Planets ot — 
Barths vehemently heated, or having theit 
fmallefi Parts puc in.a {trong vibrating Mo- 
Kon. 2. /That Light 1s emitred from them, 
by chele powerful Vibrations of their (miall- 
eft Parts, 3. That this Fluid of Light ¢- 
mitted from. thefe ‘vibrating luminous Bo, 
igs requires a certain time in paffing from 
ithem.to.us, and moves afcer the fame man-, 
mer other Fluids do, only. with a much 
react Velocity, , That Bodies draw 
this Light to. em in Lines perpendicular to 
eis, Surfaces, and cha, this Light puts the 
parts, of thele Bodies in a wibrating Mo- 
Bon wheres, Fees con, xq Tat He 
Mation of Light.is {ovifter ia: Bodies than, 
, peer ahs oO an 
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in vacuo, by reafon of this Attraction, an 

and flower after.its being reflected, thani 

its Incidence, becaule that Force of Attr: 

ion which accelerates its Motion in 1 

Incidence, rauft of Neceflity retard its Me 

tion in its Reflexion, by reafon of the diffe 

rent Direétion thereof. 6, That the Ra 

in its whole Courle of Reflexion and In 

cidence defcribes a Curve, or is rather bend 

ed than broken. 7. That the Vibratto 
of the fmaller Parts of Bodies produc’ 

by the Action of Light, when brough 

to a certain Degree of Strength, is th 

Caule of their Light, juft as we fee th 

Vibrations produc'd in the Air by tremu 

lous and fonorous Bodies, muft be o 

{uch a determin’d Force to produce a di 

ftind@ Sound. 8, That thefe Vibration 

produc’d in Bodies by the Action o 

Light, when their Motion confpires with 
that of the Rays of Light, 4. e wher 
any Ray is inthat part of thefe Vibrations 
hae has che fame Direction with that of 
the Ray, it eafily breaks through a re. 
fraéting Subftance, but when it 1s in the 
con- 


contrary part of the Vibration, which im- 
dedes its Motion, it is eafily reflected, and 
fo evety Ray. is difposd. aliernately to be 
bafily refleéted or eafily tranfmitted, 9. ‘That 
he Rays of Light are of cheir own Na- 
ure diverfly Refrangible and Reflexible, and 
hat this diverfity in both arifes from the 
ame Principle, acting differently in dif- 
erent Circumftances, viz. the Action of 
Zodies upon Light. 10. That Reflexion 
3 causd by the different Denficies of Bo- 
lies, and happens only in Superfictes chac 
ntercede Mediums of differeat Denfties. 
41. Thae Lighe is totally ctranfmiced 
hrough Mediums only that are of che fame 
iniform Denficy, and that the refractive 
ower of Bodies is principally owing to 
the Sulphurs with which they abound; — 
for fince all Action is mutual, and {ince 

Light congregated by a Burning-Glafs acts 
moft upon Sulphurs, fo Sulphurs ought to 
1@ moft upon Light. 12. That the For- 
bes of Bodies to reflect or refraét Light. 
fre very nearly proportional to the Den- 
laties of the fame Bodies, 13. “That cet. 
| Ji oe tan 


; 
Des 
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tive Colours arife from a certain / Mixture 
of thefe. 15. ‘That the Colours of ‘Nas 


tital. Bodies: depend’ upon’ the different 
Denfity of their fmall Parts, and ‘thereby 
their fitnefs to reflect Light of one Co 


- Jour and tranfimie that of othets. ' 16. That 


feveral forts of Rays make Vibrations of feve: 
ral. bigneffes, which’ accordihg'to chtit bigs 
nefles excice Senfations of feveral Colours 
much afcer che fame manner, that the Vibra 
tions of the Ait according to their feveral big- 
nefies excice Senfations ‘of {everal” Sounds. 
iz. That the Harinony and Difcord of ‘Co- 
lonrs arife from the Proportions of the Vie 
bration propagated through the Fibres of the 
Optick Nerves into the Brain, as the ‘Har. 
fais : mony 


4 


ature 


en eterna cnet arent nano 
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neny and Difcord'of Sotinds’arifes from the 


>roportions of the ibrations'of the Air. — 
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«From what has ‘been faid of the Nature. 


of the San, ‘and 'its Light, “it is evident that 
he Quantity of Heat and‘Light in che Sux 


loes daily decreafe; like other vehemently 
not Bodies it muff gradually cool; as alfo, 
Dy its Emiffion of fo many Millions of Rays — 
perpetually, ‘quire round” jts Body upon all 


hePlanets within its Sytem, which do not 
eturn, both its Bulk and Heat muft be di- 
minifhed, « It is'noc improbable thar all the 


fiftual ‘Heat’ in’ che‘ juices’ of Vegetables, - 
Metals and Minerals, chay be owing to the 
mprifoned Rays in em ; the Production of 


Animals it the ordinary way, require sa cer- 
ain’Degree of Warmth, which proceeds 


fom his Influence. SomeBodies‘do ftifle and _ 


uffocate the Rayscof Light, fo.as charthey 


fe never, or not duly refleGted'agaia. - Sul- 
phurous Bodies fortn litele Cells by the 
Action of the Rays of Heat and Light to- 


retain 
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retain ‘em, and from the Ingenious = 
riment of the accurate and learn’'d Mr. Jobn 
Bernoulli, we are inform’d, that our Atmo- 
Sphere and all the Bodies on our Globe are 
faturated ac all times with Rays of Light 
which never return again to their Fountain, 
becaufe as has been fhown in the former Se 
_ tions, Bodies do attract, and confequently 
retain thefe Rays, [ thall here fee down 
one of the Ways (for he try’d the fame Ex- 
periment after different manners) the Inge- 
nious Author prefcribes, which by my Or- 
der was repeated here at London. They are 
related in the 2d, Volume of Mr.Fontanelle’s 
Memoirs of the Academie Royalle for the Year 
1700.. We fuck’d thro’ a very clean Tube 
of about 30 Inches in Length, open at 
both ends, very well cleanfed Mercury, till 
it came 0 ‘the: top, then nimbly ftriking off 
the upper Surface of the Mercury, which had 
been {oil’d by the Air, and hindred the 
Effect in former Tryals, we nicely and 
quickly clos’d the upper end with a proper 
Cement fo that no Air cou’d get in, then fu-. 
; (pending the Tube that the Mercury might: 
fubfide, 
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fubfide; and- darkening the Room that no 
Light could get in, : we  perceiv'd chat: at 
every Vibration, Flathes of Light appear d im 
the Vacuity at the upper End, which en- 
lighten’d all the Room, which as Mr. Ber- 
noulli reafons, happen’d thus ; that Film of | 
Dirt, wherewith the Air foils the upper 


the Paflage of the Particles of Light in or- 
dinary Barometers, being remov'd ; in the 
Vibrations of the Tube, the Mercury afcend- 
ing in. its oblique Situation, {ubfides again 
in its. Perpendicular one, and thereby leaves 
dchind it a Vacuity, to fill which, the Par- 
‘icles of Light, being the only: Body that 
van get in, rufhes in, from the Mercury 
and throughthe Glafs, in great Quantities, 
ind fo produces thefe Flafhes; which fhows 
thatthe Subftance. of ' Light, is fcattered 
nvery, Where, though. it be not vifible, 
Now fince it’s certain, that Bodies do attract 
he Rays of. Light, and-do retain 7emt fo, 
hat they.can never return to the Fountain 
pf Light both in this Bright Luminary, 


Surface of the Mercury; and which hinders [3 


pt Light again ; it’s. plain, the Quanticy — 
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and in the Sun-like fixt Stars mut be 
continually decreafing: However, it’s alfo) 
certain, that this Decreafe is very inconfi- 
derable in any fhort time, though we are) 
fure there is fome, and our not being fen~ 
fible of this Decreafe, is only an Argue 
ment of the exceeding Smalnefs of the 
. Particles of Light. We find fore’ odorife= 
~ yous Bodies, fend out Steams for many 
Years, without fenfibly diminifhing either 
their Bulk or Weight, which argues: the 
Smalnefs of the Parts of chefe Steams. But 
the Particles of Licht muft’ be extremely 
fmall, fince the Sun for fo many Ages has 
been conftantly emitting Oceans of Rays, 
without any fenfible Diminution : Bat this 
can furprife no Body, who confiders that 
Matter is infinitely divifible ; for it is pof 
fible to affign in Numbers, a Quantity 
whereof ‘a Body as big as the Sun may 
conftantly, for any finite Number of Year: 
emit Oceans, and yet the Sum of ’em all 
- may not be greater than a-cubical Inch 
or even.a Grain of Sand. 


 § XLil. We have already obferv’d, — 
thar the moft general Condition, of the 
| { uverf{al Law of Gravitation in Bodies, was, 
that at the {ame,Diftance from the Center 
pf the attracting Force, Bodies did gravi- 
ate in proportion tg their Solidity, and at 
different Diftances, reciprocally as the Squares 

of thofe Diftanees; but this Condition is 
aot fo general, as altogether to exclude 
others; the way to know how this Unt- 
verfal Law is divesfify’d, in the different 
Bodies, is to obferve what Lines, Bodies 
in their Motions or AGtions upon one ano- 
ther defcribe, or what the Effects of thefe 
Motions and AGtions are; and then to in- 
weltigate what Conditions of the Univer- 
‘al. Law. of Gravitation, will make Bodies _ 
lelcribe thele Lincs, or produce thefe Ef- 
dts, Thus if any of the Primary ot Se- 
ondary Planets, did defcribe perfect Circles 
or Ellipfes about. che Sun, or a Primary 
Planet placd. in the Center, the. Condi- 
lion of the Univerfal Law in thefe, would 
be, that the attraétive Force at different Di- 
tances from the Genter, would be as thefe — 
ce CO it 
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Diftances directly. . If they defctibed a. 
Parabola, by fuppofing the attrattive Force 
at an infinite Diftance, or an Flyperbola, by, 
changing the Centripetal into a Centrifugal 
Force ; then the Condition of the Univerfal 
‘Law wou'd be, that the Force were al- 
ways equable and the fame at all Diftances, 
as Mr. Newton has demonftrated, Prop. 1 1) 
Lib... We find, as has been infinuated in 
the preceding Sections, That the Rays o 
‘Light in palling through different Media) 
do tend perpendicularly, to either the Plane 
of Incidence or Reflexion, fo that the’ Foret 
of Attraction is always the fame, at equa 
Diftances from the fame Plane. *We fet 
that the Parts of Air, fhun or fly from ont 
another, inftead of tending to one another 
fo that in accounting for the Appearance) 
of Nature from the Univerfal Law of Gra 
_-Vitation, we are not ty'd to one fingle Con) 

dition, but may have recourfe to others a 
the Nature and Neceffity, of the Appearan 
ces feem to require; for the whole Diffi 
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vallthe ref 5 Pe Sasa iy 
» §XLIV. | The obvious Appearances of 
‘cobering Bodies are thus, two very {mooth 
well polifh’d,: plain Bodies, put together, 
will firmly cohere even in an .exhaulted 
Receiver, which fhows evidently chat their 
Cobefion is owing, neither to the Gravity, nor 
to any other Property of the Air; all fa- 
line, cryftalline, and moft mincral Bodies, 
break in very {mooth and plain, or at leaft 
congruent Surfaces; and univerfally almoft 
all hard and very-compact Bodies, break 


an Evidence, that though the Surfaces be 
ery fmall, yet they are very fmooth and 


ifh’d Surfaces, are -fir to reflect plentifully 
lll kinds of Rays, whereby, white Co- 
ours are produc’d,.. Novy thele Appearan: 


6° imagine, ‘that one neceflary Condition 
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from the Appearances of the Motions given, 
and then from thefe Powers to account for 


with Surfaces, which immediately upon. 
the Separation, appear whitifh, which, is: 


polifh’d, for only innumerable little po. 


ses of cobering Bodies, do naturally lead us 


oward Cobefion, is the plainnels, or at leafe 
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Cong 


Bodies cartttot bé faid to cobere, Or be con- 
tinned, betwixt whole cobering Sutfacesy in | 
all its Points a Flaid ms infinuate itfelh, 
The plainnefs and fmoothnels of the cébex 
ying Surfaces, will make more Points comeé) 
into Contact, than’ when they are: rougty 
and irregular, For whatever Caufe Cohes 
fion arifes from, if we fuppofe thac Canfé 
to act moft flrongly at the Contaé, the 
more Points of the cobering Bodies come 
into Conta, the firmer the Cobefion will 
be; and though exa&t Congruity in Curve 
Surfaces, will bring’ as many Points into 
Conta&, as plain Stirfaces will, yet Curvity 
not ‘being the fimpleft, ror molt expedix 
tious Method of producing this Effect, nets 
ther agreeable to Nature, (who always 
brings about all het Effeéts the fhorceft 
and yafielt way’) it feents evident, that 
 olainne(s atid’ {inoothnefs of Surfaces, is 
one Condition of Cobefion, and that the 
Atoms that are terminated with plain St 
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faces, will ( ceteris paribus) produce Bodies 

of the firmeft Cobefion. ‘This will appear 
.Miore evident from the contrary Quality in 
‘the conftituent Particles of Fluids. For we 
have fhown before, that one neceflary 
Condition of Fluidity, is the Curvity of the 
Surfaces, of the conftituent Particles of 
Fluids, whereby their Cobefion is very {rnall, 
in refpeé of the Cobefion of chofe Particles 
that are terminated. with plain Surfaces, and 
their Gravity always exceeds the Force of 
their Cobefion, fo that from. both *thefe 
‘Caufes, they eafily flip and move one upon 
another. We may then fuppofe that fome 
of the Primary Atoms, of which Bodies are 
conftituted; are terminated with plain Sur- 
faces on all fides, which will produce Bo- 
dies of the firmeft Cobefion, others are part. 
ly terminated with plain, and partly with 
curve Surfaces, which will produce Bodies 
of a mean Cobefton; others again are in- 
tirely terminated with curve Surfaces, which 
will proditce Fluids, and between thole ine 
tirely plain, and entirely turve, there are 
infinite Combinations, of plain and carve Sut- 
Xs H 4 tages 
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, sel tte FS 
faces which will account for-all the varie 
ous Degrees of Cobefion in Bodies, in refpect 
of their Figures: But though: this fmooths 
nefs and plainnefs, in the Surfaces of cobering 
Bodies, will bring moft Points into. Contath, 
yet this, will not hinder them from. being 
feparated, by any Force how fnall foever 
and fince we are certain, that :cobering. Bo- 


~ dies require a decermin’d: Force; to feparate 


them, there wants ftill a Cement, as 1t. were, 
to hinder them from being eafily feparated 
whe join’d.. Now this: can be -detriv'd 
from nothing in Nature, but that Univers 
fal Law of Attra&tion, whereby all the 
Parts of Matter, endeavour to embrace one 
another, and cannot be: feparated: but -by 
a Force {uperiour, ‘to that by. which they 
attract one another; let usnthen enquire 
what Condition of the Univerfal Law, will 


-moft ficly anfwer the Appearances of (Co; 


© § XLV. Omthe Center 4,:andsat the 
Diftance AD; let axvCircle:be defcribed, to 
whofe Plane atd, let @.4 be perpendicular, 


‘and Pbe a Particle of Matter: attraéted, 


; 
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by all the Particles of this.Circle, in any 
Condition of the Univerfal Law, from P 
to any any Point in the Radius of the Cir- 
cle draw PE, inthe right Line’ P A, take 


PF = PE, and at F draw FX pa- 
allel to 4D, of fuch -a-length as. may 
eprefent the Force whereby, the Particle 2 
ittraéts the Body P, and let LAI be the 
curve wvhich the Point A. thus conftantly. 
‘ircumftantiated Generats ; Mr. Newton has 
lemonttrated, Pag. 218. Prop.go. Lib. I, 
iach aa Prncgp 


¥ 
, 
ye é 


a 
be 
? 


4 06 ~Piiiotopbieat Patnciples 


| Princip. Phil. Mathemats that. the For 
‘whereby the whole Circle, uporthe Radi | 
AD, attracts, the Corpufcle Py is as > che 
; 
' 


AH LL multiplied upomthe Ditance 4F 
let P F be call’d x, and FX, 9; and kl 

_FK, or the Force whereby che Point | 
attracts the Body P,.be reciprocally as aa 
Power (luppofe n) of ? F then the Eng 


tion of the Curve: will be, nd maka ' 
whole rea 0 PF KM= eg = 1a : 
And if for x you fubiture P 4, you hm 
the dre OP ALM =, = Pa if 


x you fubfticute. nie then yop, hai 


epee si = Py Ei" “ia jand cherefon 
putting ; mi, == .n— +, we fhall have AtLIbi 


‘OP HILM =~ 0PuL ws" = 


mx ES PH, arid itd the | 
f tation of the Circle HER the - Cor: 


Hee = Pa epee st 
) he x P Al 
Pe me PA rh Pel 
by. PA 

on x aS i 


“fn=1. and P.4=0, then the Radius 
of the attracting Circle ‘being produc’d, 
will coincide with the Afymptote PO, in 
which Cafe, (the Curve being the vulgat 
Ffyperbola, ) the 4rea AHIL will be in- 
qnite, and ® 4 being nothing, or the Di- 
tance between the Corpufcle and the at- 
-ratting ‘Plane vanifhing, the Attraction 
PAx AHIL=6 x0 =1. isan" 

Pyitins 1 and: P 4 ax ¢¢ 1. ¢. ‘when the 
uttrasting Plane AD, is plac’d at the Con- 


hi then the Arch, DH ( whofe Center 
ay | a 


courfe ot the Ehyperbola, with its 4/ymptote 
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| is P, and whole Radius. is PD —— Te 
= 09.) will coincide with 4D, and confe: 
quently’ AL and AT will coincide, a 
therefore P4 x AHIL =o x0 =h 

“Tf ni and PsA =a, le AA bE 
called y, thn PH=x=a4-+ y. And 
the Attraétion of the Circle upon the Co 7 


it 
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pufele PAx ABIL =~ = ¥ 


4 
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dfn =,2..and P A=, then the Area 
AHiL will. be more than Infinite (the 


meaning of which Expreffion fhall be after: 
wards explain’d) and therefore the Attras 
Gion. will be P.4.x AHIL =o multe 
_plyd into. more than Infinite; from whence 
it. appears. that the Force of the Attraction 
in this Cafe, when. P 4 = 0, is greater 

than that in the former Cafe, where n =, 

Ba Pho. tk ie 

“IP i = 2 ad @ 4 =e ,| thete the 
Area AFIL will be nothing, and: con 
fequently the Atcraftion = ® Ax AHID 
=2ee°x'o =24: “And hence it appearsthat, 


rf é 
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inthis Cafe, if ® 4 =o, the Attraction will 
se greater than when PA =o. for of 
-wo Produéts, having: the fame Multipli- 
tator, that is the greater, whieh has the © 
sreater. Multiplicand, fo that if 4 denote ~ 
the Attraction, when PA = 0 and a the Ar- 
trattion, when P A = co, I fay, that is 
to a, as a greater than infinite is to inf- 
nite, contrary to what happen’d: in the 
firft Cafe, where n =i, for the AttraCtion 
in that Cafe was the fame both when P 4 
was equal to o and to oo, wiz 1. 

If n=2 and P 4 =a, then as former- 
ly AZ being call’d y, the Attraflion =P A 


x AHIL eZ Eph ee Hh he Bee, 
i Fee ea -% or a 4 


Q Af m= 3 and PA= 0; then AHIL 
will be more than infinite, but 4 MIL ia 
this third Cafe will.bé greater than. 4 AIL 
lin'thefecond Cafe, and, confequently the 
Force of: the. Attraction. when, PA = 0,10 
both Cafes, will be greater in this Cafe 
than ‘in: the:. fecond. Cafe, for the reafon 
now ‘mentian’d,.vix, becaule PA =o, is 
\ | ieee 


werd 


ae 
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a common Multiplicator in’ both, ad 

AHIPL in this Cafe, is. greacer than 
-AHIL in the feconds 1) cn om 
fore, AHIL will “be equal to nothing, 
and confequently the Attraction will be 
9 x0=k | | coh 


If m= 3 and PA =a, then the A 
traétion will be equal to 2, — 22 -r a 
ee lgollatapeby gy TE aa! SRS Se 
-& {3u — 22, Ot. After © this 
manner, the Force of the Attrattion of the 
circular Plane upon the Corpufcle P, may 
be eafily computed in any aflignable cafe 
of the Powers of the Diftance PF. and at 
any affignable Diftance of the Cor pufcle 
from the Plane. 7 
From thefe Calculations it is evident, that 
the Force of the Attraétion of the Plane up- 
onthe Corpufcle, when the Diftance is no-+ 
thing, or when the Plane and the :Cor- 
 pufcle-comne into Contaét, increafes when 
the Powers of the Diftance os 
past . : chugs 


im, 
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thus when n = 2. and’ P A= o, the Force 
of the Attraction is greater, than when n= © 
ind P'A =o, and fo in others’ higher. 
As alfo, it’s clear from chefe Calculations, 
‘hat the Force of the Attraétion of the Plane 
apon the Corpufcle, at the fame finite Diftan- 
ces decreafes falter, or at a greater rate, 
when the Powers of the Diftances are high, 
than when they are lower, or when n isa 
greater Number, than when is els; 
thus at the fame finjte Diftances, the 
Force of the Attraction is much lefs propor- 
fomally, when n = 2, than when n= 4, 
or 2, and fo in others where the Difference 
between m in one Cale and in the other, is 
yet greater. uk essa : 

| Now to apply this to the Cobefion of Bo- 
dies: It’s certain chat the firft Condition (viz, 
when the Attraction is reciprocally as the 
Diftance between the attraéting Bodies, ) 
cannot obtain in the Cobefion of Bodies; for 
the Difference beeween the Force, when the © 
Bodies are in Contaét, and when they are at 
fome Diftance from one another,in this cafe, 
is fo {mall, as does not an{wer the Appear- 
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from one another. 


| 
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ances; for we find, that the Force whereby 
Bodies cobere, is. very. much greater,. wher 
they come to immediate Contaé?, chan whet 
they are at ever fo fmall.a finite Diftanc 


_ Inthe fecond Condition of the Univerfal 
Law of Gravitation,(viz.when the Foxce is re 
ciprocally as the. Squares of the Diftance,) the 
Difference of the Force of Cobefion, between 
Bodies at immediate Contact ,and of the fame, 
at {ome Diftance from one another,is greater 


than in the former Cafe; But not fufhcien 
to account for this Difference obfervable in 


the manner of the Cobefin of Bodies. But 
if ic were poffible to gather by Experiment, 
the proportion of the decreafe of this Force, ia 
cobering Bodies, to the fame, at fome deter- 
min’d. Diftances. from. one another, that 


would give. the Condition of the Univer fal 
Law, _ But it will be very. difficult co make 


any fuch. Experiments, becaufe. the Fluids 


which furround Bodies, upon the Surface of 


our Globe, get in between the Surfaces of Bo- 
dies when they are at any Diftance, greater 
than the Diameters of the conftiuent Parti: 
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reffuires, deftroy the efficacy of the Force 
mhereby Bodies cobere; thus the Particles of 
Light, and of Air, get in between the Sur- 
faces of Bodies, remov d at almoft an infen- 
ible Diftance from one another, and feeing 
Light and Bodies aét mutually upon one a- 
other, and that the Particles of Air, endea- 
yout to recede from one another, they render 
he efficacy of the Force of Attraétion where- 
ay Bodies cohere, altogether infenfible at any 
ifkances from! one another, greater than are 


et aU: } 
ind aDiftance equal to the Diameters of fuch 
btil Fluids, is too {mall to be diftinguifh’d 
dy our Senfes, howfoever affifted. tlow- 


| 


wy 
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Wer this be, itis very evident, thar all the 


if 
Appearances of the manner of the Cobefion 
bf Bodies, may be explain’d from this Prin- 
ti Gravitation, together with that other 
ilteady mentioned, of che plainnefs of the 


se Condition of this Uniyer/al Law of Gra- 


Tee 


Jes of thefe Fluids, and fo by their lateral 


he Diameters of the Particles of thefe Fluids ; 


jurfaces of ‘cobering Bodies; for if all Bodies. 
bohere after one and the fame manner, then 
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- vitation will ferve ; if fome Bodies attradl 


find the Convex fide exceedingly ftretch’d, 
in fomuch, that by frequent and long con 


one another after one. manner, others afte! 


another (and chefe Diverfities to fome may 
{eem not improbable, to account for: thi 


different Degrees of Firmnels, Solidity an 


Cobefion obfervable in Bodies ) then, | ther 


ds fufficient variety in this Univerfal Law t 


account for all thefe Diverfities ; fo that it} 
evident that from thefe Principles, Cohe/sai 
in all poffible Cafes may be explain’d. j 


 SXLVL — Cobefion in general being thu; 
explain d, it is no hard matter to underftane 
Elafticity, which feems to arife from thi 
{ame Principles, of {mooth and plain Sur: 
faces, and of fome one or more of the men) 
tion'd Conditions of the General Law of At 
traction. In bending elaftick Bodies, we 


tinued Bendings,. there become vilible Fif- 
fures, in the out-fide, which no doubt were 
there before, or in the firft Bendings, tho 


not lolarge, as to bevifible, as alfo we Lee 
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Parts forcibly prefs’d.cogether, fo as to run 
into Folds or lefler Convexities, on the in-fide : 


the fame thing happens, when two elaftick 


Globes, or Balls, {trike againit ene. ano- 


let us fuppofe, that cwo very {mooth and. 
lain {quare Surfaces, are join’d together, 
othat each Particle in thefe Planes, atcraéts 
imother, by fome one or other of the Con- 
litions of the General Law of Attraétion, if 
hefe Planes, by any external Force, were fo 


ie. 


y 


af the Congruent {quares as an Axis,and that 
U7 oa ine * BRE . * Geb suite : 
10 forein Fluid endow’d with a disjoining 


3 
a5 
\ 


lorce (fuch as dir and Light are) cou’d in- 
in, that the external Force which thus {e- 


“active Force wou'd immediately bring 


‘| E a 
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Bb 
the Concave fide, mightily contracted, or its 


> only the Convex fides, are turn’d in 
rards their Centers ; the matter being thus, | 


arated, as to move upon a common fide - 


rpofe, to hinder their Action: it is cer- 
arated thefe Planes, ceafing to act, the 4t- 
1efe Planes together again, and if thele 


lanes were feparated by a parallel Motien, 0 
‘the Diftance were fo fmall, thatno forein ~ 


Se ee ee 
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Fluid could get in to hinder their Action, 

if the feparating Force ceas'd, the attratting 

Force would act and bring ‘em rogether as 

gain; and in both Cafes, with a Fore 

‘which may be eafily gathered from tht 
Condition of the Law of Attraction, am 

“the Diftance of thefe Planes, being given 

Now all Elaflick Bodies in their Action | 

typon one another, changing their Figures, 

nauft of neceffiry have {ome of theit Parts 

in thefe Actions, feparated by a parallel a 

4 circular Motion about an Axis; or by 3 

Motion after fome manner compounded of 

both thefe, (for it is no matter after wil 

manner they are disjoin'd, provided they by 

not feparaced, fo far, asto admit any forein 

‘Fluid co enter, which may deftroy the fi 

cacy of the Force, whereby thele Particle 

attract one another.) If we then. fuppole 

Hoes the Surfaces of the Parts of Blaftick Bodies 
Bis plain and Imooth, and that they attract on 
ene another after fome one or other Conditios 
Bid: of che Uniwer/al Law; being feparated by j 
ae forein Force,they mult (when that Force « P 


fa 
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fes) join together again withacertaindegree 
of Force, (which is to -be eftimated fromthe 
Diftance, and Cendition of the Univerfal 
Law being given, ) and fo will produce all 
the Appearances of Elaftick Bodies. ‘Upon 
the fame Principles may che Elafticity of Ten- 
nous Bodies, be explain’d, sburit is noc my 
Bufinefs here, to defeend into all the’ par- 
ticular Circumftances. If Elaftick Bodies ob- 
ferv’'d one conftant Proportion, in their un- 
bending, toward their bending Forces, ic 
were eafie from thence, to determin the 
Condition of the Univerfal Law by which 
their Particles atcract one another ; but per- 
haps fome may think, there are as great 
Warieties in this as in Cobefion, I {hall not 
herefore trouble the Reader, in this place 
with the particular Confequences, from 
particular Conditions of the General Law of 
Attraétion, biit fhall content my felf to have | 
aid down the only Prixaciples upon which 
thefe intricate, and hitherto defpair’d of Ap- — 
péarances, may be accounted for. oe 
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«I would proceed to the reft of the Appear 


accounted: for, from the fame Principles, 
_ Treatife, fot whichthis Chapter was defign’d 


“of thefe Difcourfes 


me 


‘rances of Nature which Iam fatisfy’d can be 


but chat thefe already explain’d are moft of 
what {hall make ufe of in the following 


only asa Lemma; Befides that, fome of the: 
reft will : naturally come into the Subject 
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CHAP. If. 


a the Origination of this World, 
ae va Hoyos Minkind in ) par ticular. 

| 6 LY if 7 ek Hiei frp ing to. fee Men 
| : fometimes contending | and ‘wran- 
pling) about: the: Origin of their 


| oufly to confider or enquire how Man at 
e Earth: or. ‘dropt: from the Clouds , 


time 


ftbecame to be} whether he f{prang from. | 


when he ban ake ‘Oorsag? ever there was é 


Peidoetsh Families>: and yet\{earce ‘any Bo: 
dy ‘gives Himfelf: the trouble once feri- 
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) of the Epicurean Seat,» that holde that an 


- ever beens|-andthat-thefe ;Particlesimo- 


. ” 
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iples 


time when he was not; tho’ thefe Enqui- 7 
ries be far more worthy.a wife Man’s pains { 
than thofe infignificant Contefts. We are | 
eafily fatisfy’d-we and our own immed | 
ate Parents have not been for ever; “but ~ 
few of us go farther, we take this World ~ 
as we find it, without troubling our Heads ~ 
who made.it,, or whether it was qnade or © 
not. No. Body: can well. bear: to have / 
their Avceftors affronted, nor their Pedi- ~ 
gree defpiied; and yet very many now aj 
days don’t feruple to own themfelves — 
the Children of the Earth, or the Of © 
{pring of blini Fate\and’Chance. Whate- 
ver others:may, do, Efthall not think my © 
Pains ill beftow’d once in my Life to have © 
examin’d how ‘this:prefent ftate jof things ~ 
became. at firft, to-bes co “sf 
Gill : 


_ @ I. There) are; three,.general Opini- 
ons about this matter: the firft.is off thole - 


immene Void, cand an Infinityiof different> 
ly. figue’ds very fnall,! extceamlyshard and 
yet nfrangible(-P avticles of Matter. have for 


~ 


ie 


fe, ving ‘of ' cael | in’ a * ticelbiniel eli lige 
» to one another, after innumerable’ ren- 
- ‘counters, did at ‘fat fettle in this beantiful 
Order of things’ We now behold: This is 
the Scheme upon: which fome build their 
| -Hopes'y and: upon’ the account ‘of which 
~ ifome Of out Moderns. think ’emfelves: fab- 
til Philofophers, ae Lage we fall how 
1 examine. - Sei 


i “iter to have for ever ‘been’ of 4 qe felf with- 
| out any Catfe; which’ is’a very liberal 
e Compliment to flich” ‘an unadtive“inani- 
| tate Mafs, ‘to ‘make ‘it indepen 

| its Being arid uncapable of being deftray- 
_ ed “Cboth whith Saf exiffence’ nece(fitily 
_ implies) ‘tis to faife itto a very high pitch 
of Dignity; ito’ which we' find’ none” ‘of its 
_ other qualities antwerable, “Time aiid’ Spice 
G€s trae tay have for’ ever been! but that 


toa Being éndow’d with all other fuitablé 


ble a! ‘Being to"atrogate fuck high Ei; ip 
meen: Bie een Wie6ver this Head ‘as 


ae a 


ile ee 


Fe § TL) Fire: this Scheie fappotes Mat. 


As°becaufe’ hey may Have fone. relation | 


€ waliciess ‘but Matrerfeeins roberodi ond: a 
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‘ : thee few Principles of an immenfe Void, 4 


‘Matter. than Reft, that of itfelf it can, r 


But I'd gladly knew whence this motion 


bes to shave spread ¢ this sprelent fate; of things 
No 
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not ‘eflential to the ‘Buf nef, in Hand. 4 


> AV, ye us. otsiithes aun out. ai 


-anvinfinity of very fmall, hard, and in- 7 
frangible Particles, and thei oblique Dive- © 
‘lion to one another, it is poflible to form — 
this prefent ftate of things. We have” 
have prov'd § XI. of the preceding Chap- 


ter; that Motion is no more effential to” 


never bring it felf i into Motion, that it” 
wou'd for ever continue in the ftate it is” 
putin, and, if it was from all Brerniayg b: 
at reft, aa Letiald continue’ fo. forever’; 
if 3 in Motion, at wou'd for ever move on. 


did proceed, fince it is fuppos'd there is 
nothing befide unactive Matter it felf’ to 
produce th, . Whatever can be; fuppos’ d.to 
put | Matter. mn Motion, may at the fame ‘ 
time,, and with the Fane eafe, be fuppo- 
fed. to have. direéted, the Level parts 


| thereof to the Places they. are newaNn, 4,| 


L 
a 
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Matter, who fees any part thereof at reft ; 


_thing-can never be without it. “But fome’ 
_Philofophers, and thofe of great Name too}: 
have afferted-that no part of Matter ever- 
was nor can be at abfolute reft. For, fay’ 
they, Motion is a Quantity, and may be’ 


tities, and a Body may be moving any fi- 
‘hite time, and yet never fenfibly change’ 
‘its relative Place; for the {pace is as’ the: 
Velocity 5) and if the Velocity be very 


Sikewife: And that ‘thofe Bodies which’ 
feem to. be at reft, are only alternately’ 
moving very {lowly to and from the ter-- 


Js in fome degree of Motion ; yet that ab- 
folute Reft in Bodies is not impoflible,’ is 
clear from hence, that it implics“no con- 
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for what-is effemtial to any thing, that 


divided in infiaitum as well as other Quan=" 


{mall ; the {pace it moves through is fo- 


tradiction, a Sphere in ‘a vacuity fhou’d | 
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No Body can ‘think Motion effential to 


mination of the Motion, or the Obfiacle. 
To thisI anfwer, that tho’ it may be veo 
ry true, that nothing in this Univerfe ig 
actually at abfolute reft, but that every thing 
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 heyprefs'd by two other eqial Spheres with’ 
equal Forces and contrary Directions; from’ + 
which preffure, the. intermediate: Sphere: — 
- wou'd be at abfolute Refi wherefore if tt: 
is not abfurd.a Body fhou’d be at abfolute 
Reft., . it: is'impoflible Motion fhowd be! | 
effent ial to Matters ‘Théreis another Argu-’ — 
ment, which. to. me feems very conclufi e j 
againft Motions being effeatial to Matter, 
and that.is from the infinite poflible Varies” 
ties oflits Directions; laying afide the:con-_ 
fideration of all other Bodies; ‘ior, fuppo-” 
finga Body moving 22 vacuo, it muft move 7 
“jn. one/certain Direttion. .Now-what is it~ 
that deterinines it to this DireGion rather 
than to afy other.of the infinite Variety;\ 
no Reafon.can poflibly be: aflign’d why: it. 
fhou’d' move xather, in’ this than in any” 
other of the infinite number of DiteGions, © 
And .it, cannot poffibly dove in‘more than) 
one of em at once, andstheréfore it will 
not of it felf move at allj.and:confequent-! 
ly Motions not effential to Matter: For 
in the faculties of nacusal ¢hings which are! 


a 


open aie 
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is ahr infinite variety of Choices: and ano 
- poflible Reafon to determine any one way; 
4 chee cah be no Choice made at all. From 
all which it'is plain, that allowing” the 
_ Abéettors of this: Philofophy their Void and 
i their Atoms,-yet néthing cou'd be produc’d 
' ‘for-want of Motion,> it fot being effential 
to Matter, ashas been prov’d, and there 
_ being nothing: elfe to produce it. > 
/ <§ Vv. But allowing Matter to be felf= _ 
| exiftent and felf-moving; 1 wou'd know 
_ whence came this obliquity of Dircttion , 


_ Particles, and, to alledge that they are ca- 
pable of refolving what way they will go. 

The Contrivers of this Scheme law witely 
- enough; that granting thele Atows to be - 
| felf-moving, yet nothing wou'd follow but 
| an/eternal:wandering in Lines: parallel to 
| @ne another, -without: any other efteét;. 

| and therefore they added, that thefe Parti- 
| cles “moved : with sdifferqni oblique Di- 


they: avou'd ineet and juftle and refle@, in, 


i 9aci) | B 4 | innume- 


- 
Ws 


: aiid with Free-will) where there 


this ; is to. afcribe Will and Choice to thefe | 


| veStions, to one anothers ‘by. which. means _ 
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innumerable different ways.) But Mocs not L 
every Body fee that it is as eafie ands as - 
intelligible to fuppofe this World already — 
_ in Being, as to fuppofe thefe Particles — 
| endow’d with this obliquely dire&ed Mo- — 

j tion, the Caufe of the one being: no lefs 
Sscahotabld from their Principles than the 

~ other. We fee all Motions now perform’d ~ 7 
in the fame direCtion with that of the mo- 
ving Force, and all Motions produc’d by ~ 
the fame ec ad Caufe have the fame Di- 
rections ; and confequently, if the Mo: | 
tion of thefe Atoms arifes from “emfelves, — 
they muit all follow the fame Directions; 

i. e. they muft all move in parallel Lines ; 
and confequentl y they coud never rhéer 
in order to produce any regular Effed. 
We do not find that Matter or Bodies © 
now can alter their Directions, and ‘yet. 
according to the Opinion of hath: Men 
for infinite Ages by- -paft, they-have mov'd - 

_ as they lideds Why do they not fo fill? 
Since (according to their own fuppofition) — 
nothing has happend: to’ alter their Na 

: ture, ot the manner of their. Motions ever : 
se fince 5, 
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-fince it is’ altogether unaccountable 
why Matter {hou’d move ini one Direétion 
| rather than:another, upon’any other ac? 


| count but the Direétion of the imprefs’d 
Force, and all that’s alleged on this Head 
bythe Favourers of this! Scheme is altoge- 
P-eberoirerariowss: to sa2chinl ochy lo moisteg 
SVL. But allowing thefe Aroms-to be 
felf-exiftent, felfmoving, and obliquely dis 
tected, yet tis ftill mconceivable how they 
_ fhou’d produce’a World. For:thefe Atoms 
| ¢ou’d not move all with the fame degree 
of Obliquity to one another, for that 
_ wou'd be making ’em all converge to a 
_ point , and fo nothing» but one great fo- 
_ lid Sphere) cou’d be produe’d ;, if-they hap- 
_ pen’d'to unite after their Meeting, and if 
they again refle&ed from: one another, 
_ they woud produce a:fluid Sphere;» their 
_ rectilinear Motions turning » into :circular 
| ones jor otherwife: wander ono in-right 
Lines‘asi before: ‘Andito make fome:con- 
| yerge tovone point, others to another 51s 
- to fay thele Atoms «were intelligent: free 


i 
3 


| Beings, ‘which coud chufe the; courle they 
\ entie | woud 


ro }§6=—.-: Philofe 

- wou'd:govina:; We! have a very: powerful 
Proof of the infufficiency: of thefe Atoms, 
Gion to produce any thing, mthe Rays 


: & 
_ of othe Suny which:as:was before prov'd 
are very {mall parts:of Matter, by theinter- 


varieties of Obliquity; and yet thefe pro- 


-— coud: move what way-they: pleas'dy: and 


‘wy 


pical principles 


4 


tho’ endow'd:with their obliquity: of Dires 


pofition of the furfaces of reflecting Bodies 
differently fieuated, obtaining all poffible | 


duce no: regular Sy/tems of Bodies, » tho’ 
they'move ‘and’ probably juftle and inter- 
fere all imaginable ways. Asd have juft 
now faid , only thofe whole DireGtions 
converge.to.a point; coud meet to pro-- 
duce any real ‘Body, and ev’n:the. Body 
which woud: be: produc'd woud only be 

a {pberical one.” ‘So that! out of all'their | 
Mations, only: Spheres of different Mag- 
nitudes cou’d be form’d; which how {mall 
ai part this:is of the infinite! variety: of 
Bodies insthis Univerfe, Ileave ithe. Rea> 
der to:confider: © The truth of the mat+ 
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they wou hd be hai will d Bieehive’ Agenss. 
| w§ VEL. Againg allowing: thefe! Aron 
g to be fi elf-exiftent, ih elf-moving ase obii py 
- direted,: yet T wou'd: gladly Know how 
| from thence this Univerje cou'd be fram'd. 
Teds notjenough to fay barely thee: Atoms. 
- thas idifpos'd:wou'd' at laft: peice ae 
| ftate of chips; vunlefs it be thewn by what 
“particular Motions , ’ Dire&tions and Refle- 
| Gions ; ithe: principal: Bodies of. this Une 
| Verfe were fram’d.' To thew a’ ‘thing’ ‘pol 
| fible tobe done, “we muft.tell how, whit’ 
| way, and by what Lawes it ‘may be done. 
| For unlefs we defcend: to Particulars, we 
are never ¢ertainit can be fo: ‘anc tis as 
_ probable:(till’ the contraty'be | evine' ih 
| fome Particulars at leaft}it ‘may ‘ hot be 
| fo. Generals are always tobe fufpected, 
oa 1) Contradiaion maybe’ difcovered in. the’ 
| particular Explications ofan Appedtance’ 
that was hottaken: notice of: in the e'gengral 
| Scheme: ‘as- indeed. 4 ie: happens. in every. 
| individual Inftance ‘of this- prefent Stibje 


>. 


Bole : who defend this Scbeme;? a’ ‘particu- 
4 ay Oe | lar 


| Hicherto-attempted. of thal} notask ‘of — 
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Jar account of the Mechanifim of every in-> 
dividual Appearance in our -Syftemey for ‘ 
_ that indeed. were endlefs. «-Butif any oney 
can tell by what Laws of Mechani{m, any» 
one Animal ‘or Vegetable was produc’d,) 
or from) what. mechanick Principles: the) 
Planets defcribe | Elfiptick Orbits, L thalle 
for the fake. of thefe allow their whole: 
Scheme to. be true. We. all know how 
wretchedly Des Cartes (the ableft Patron 
that ever this Opinion had), has blunder’d- 
on thefe Heads, and his Followers have: 
not mended the matter much. ‘It is fur-_ 


Appearance... 
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- VI. Thefe Atoms are ba pORe in- 
pieipibic extreamly compadted and’ hard 
-(as\ indeed the leaft parts of Matter muft 
‘neceflarily be) which compabbedne|s and 
chardnefs is +a demonftration’ that. hothinig : 
scou'd be produc’d by“eni, “fince being 1 fo 
they cou’d never comé to cohereo?in or- 
| der to’ produce folid Bodies, The only 


aS Sete > a se 
et E eS 

is a eae can P C 

pe Ned 


WS = $ Fy . , 
ee ak ia se Raat 
~ Seah SS a ea ed 


“tolerable account of Cobefio fon in fuch like ql 
Particles “is from® theit “branch’d- Figure. q 
“Now hard folid Particles: ‘fefle ting ‘from i 


-one another, ‘can never poftibly lay hold 
-of one ainorher: at leaft not ‘fo but that 
the ‘leaft’ Motion will disjoin ” "em again. : 
“Tt is impollible. to conéeive'howirinumera~ ' 
ble hard and compacted Aranirtw wimmingin 
an immente by{s cou'd evércomeé to co- 
here fovas. to: produce {aich: hard Bodies oa 
| as Diamondsxand fome’ other Mineral Subs 

- fladeesyarep without any other ‘cement but 

| their:cal ching hold of “Gné‘another; this 

“mutual ‘embracing might keep ety from 

_ being:eafily torn aflunder, “but they wotrd 2 
jibe: iftill movable like: chain’a Work Sraid 
ee rs ewe 4 
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| cou'd never {prodace ‘the’ ay ee of 4 
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Eaioch. and Solidity.. “And what is Sher 
faid of Cohefion and Solidity, maybe like- 
wife fhewn of Elafticity.’ And thus allow~ 
ing thefe Atoms. to' be Selfexiftent, . Sel : 
MLOUINg, - obliquely dire&ted, -and'to: a 
according t torany, Laws of. Mechanifvr, 
they, coud only. produce, loofe’ Fite ‘of 
Atoms, or fach movable ones, that: are ali 
together unlike. the folid Bodies we: now. 
behold. ;, So that to.account for the’ pro- 
| duétion. of this prefent ftate' of things, bé- 
fides their Matter and. Motion, the Abet-. 
tors of this Opinion want.a Principle for 
Solidity, or Cohefion; and, Elafticity ; ‘Both 
which, are owing to-no effential: Property 
of Matter, as.is fhewA in the two laft Se- 
étions of. the preceding Chapter. c) 3 
CVI. There are feveral yen 
abfolutely: unaccountable from the Laws 
of ‘Mechanifm, and .confequently ‘thefe 
coud never be produc’d by Matter:and 
Motion alone , . or any. Combinations. of 
them. . It.were endlefs to allege: allsthé 
Inftances. that might be brought dn ithis 
Headly seme few of the|moft confiderable 
| will 
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| will fuffice ; for it one be cael iftent 
| with the Laws of) Meehanifm, > then 16 3s 
| impoflible this Syfteme, coud shave’ -been 
produc’d by the concourle: of Atoms. The 
| firft I fall inftance in,) 1s: that great Law 
| to whichall the Bodies.of this Univerfeare 
| fubje@y vix. | That: of sGravitation: In 
| the former Chapter 1 have endeavour'’d to 
| fhew that this Property. 18 not: effential to 
| Matter, nor:can.arife from the Figure Tex 
ture or’Motions of itsParts, but'is aplan- 
| ted therein by fome: Power fuperiour: te 
| that of Matter; whence it 4s evident that 
one .Of the: primary Attributés of Matter 
‘is independent of the. Laws of Mechanifis. : 
Phat active Principle which \animates.as at 
| were the dead Mafs. of: Bodies, and which 
‘isthe Caufe of all the beautiful Appearan- 
ces of Naturey “owes its ‘Origin: to fome- 
thing: different from ‘Matteriand Motion; 
) and’ therefore this: “Syftene| of: rise oo | 
not: arife es from thencesiis fn) 
|e § IX) Not only Guurisations al leith 
implanted Principles whereby Bodies tend, 
C oem one another, 18 above therRowers — 
nae : Ok " 


et ae 
sy 
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“ly, is altogether -unaccountablé froin | ‘the 
Laws of Mechanifm,,as has been/{hewn in 
the former Chapter. But from this ime 


of Matter, but all tche-Effecés and Appea= 
rances that neceflarily depend: thereupon;, 
z. e. all the Celeftial and T erreftrial Appea . 
rances are likewile above the Powers and 

Laws of Matter and Motion. All tle-At 
tempts of others before Mr. Newton, to” 
explain the regular and confiant Appearais ; 
ces of Nature, were molt of ’em Ongeos 


metrical, and all of ’em fo inconfi feut om 


unintelligible, that it was.as hard to allo a 


their Poftulata as to conceive the: thing : 
which they: pretended to account > for 
from them. All the Philofophers that ever 
were, cou'd never fromthe; meer Laws 
of Mechanif mexplain how the Planets came 

to move*in Elliptick Orbits,’ they. might 
Gt Matter had been felf- -mdving) have for. 


| x 
ever. firay d in ‘right Lines; - but, «that 


they» fhould conftantly revolve i im Orbits, 


that they fhould approach to and remove’ 


froma determin’d: point at different Sea- 
fons, and that uniformly and conftant- 
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| quately be accounted for... - day 
 § X. «The Produ&ion of Animals is 
_ altogether. incopfiftent with the Laws of 
“Mechani{m. t+ The Blood is {queez’d by 

the force of the Heart from the left Vers 
ticle, through the Arteries unto the Ex. 

| tremities.of the, Body, and is thence. re. 

“turn’d‘by the Veins into the right Ventria 
cle; thence.by.the Arteria Pulmonalis unto 
the Lungs,. from the Lungs by the Vena 
| Pulmoualis. to the right) Ventriele again. 


|" Mervous Juices mixing with the Blood in 


, nervous Juices are both deriv’d from. the 
Blood, and forc’d into the Mufeular pare 
| of the Heart, by the Motioniof. the Heart 
atfelf, the Texture of their containing Wet 


1 fingle Appearance ‘that can thence ade. 


| The Motion of the Heart:is caus'd by the 


the Mujeular part thereof. And thefe 
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| Watch, if I'may fpeak fo" and'a Gland 


fels, and perhaps by the pulfation of thé - 
‘Arteries upon: the ‘Nerves “in the Brain. + 
‘Here now the Heart is the Caufe of the ~ 


— 


Han Epicurean Philofopber cou’d “contrive 
ag Water Machin that the Water fhou’d 
move the’ Machin, ‘and’ the Machiz. the 
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Motion of thé Blood in the Arteries, | and 
the Motion of the Blood! iv the “Arrerier_ 
urging cheir Juices through the Nerves, a 
the Caufe of the Motion ofthe Heart)’ 
which is a plain Carculation of Mechanical 
Powers; 7. ec. a Perpetuum Mobile, -which ~ 
by what was faid'in the preceding Chap-" 
ter is contrary to‘the Laws of Mechanifm, 


Water; fo that the fame Watér fhou’d 
conftantly return in a Circle to move the 
Machin: J fhou’d then think their Scheme 


 fomewhat feafible. But,’ fince the fete 


is demonftrably impoffible, ‘the latter mutt 
be fo likewifé.’ 2. Tn’ all Animals there 
are Organs in number actually indefinite 
3€ not infinite. By an Organ I mean a 
diftin& independent part ofa Machin :Thus 
4 Wheel'and all its parts is an Organ of a 
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_ withall its parts, er a-Canal irom its Origin 
+ t0 its Extremity is. ant Organ in an Animal 
~ Body... Now thefe Organs or independent 

parts in the Animal, are infinitely many, 
| Which is ‘evident, both from the Nature of 
| Senfation and, Nutrition... Senfation 1s per- 
form’d by, the mediation of an Ongay art- 
__ fing from the Brain and continued through 
| the part affected., Now there is not the 
| deaft imaginable folid part of the Vellels 
| lor Mufcles buc is fenfible;, and therefore 
| the Organs-in Animals that conycy this 
| Senfation , are infinite in Number, ) “To 
_ this perhaps it may be objected, that. one 


| -ininute part of the Body be fenfible, it will 
not follow thatthe Organs which convey 


‘may all: be only she/continuation ‘of fome 


the Veflels and Mulcles of the Animal Bo- 


‘convey the Senfation, are infinitely fmall, 
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| Organ may) conyey Sen{ ation through, fe 
-veral:places, and confequently, tho’ evry” 
this Senfationare infinitely many, fince they _ 


| few Organs:through different parts, \ Bat 
the An{wer is obvious, if-every. point of — 


| dy be fenfible, then the Organs qwhich — 
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 filla finite Space: For a finite number of in- 


nitely many, feeing their Extremities in . 
the Brain conftitute a finite Superficies, or . 
finitely {mall parts can never make a finite - 
Quantity. Again; Nutrition is perform’d 
by an Organ, through which’ the Supply — 
is Convey'd to the Place to be nourifh’d, © 
andfince there is no part of the Body that — 
may not be encreas'd or diminifh’d (as 1s . 
evident from the Cure of Wounds in all — 
‘Places through which the neceflary part of © 
‘the Fluids of the Body can pafs) it is plain — 
that ev'ry individual point of the Ani-— 
‘mal Body is the termination of an Organ 
- through which the Nutrition may be con- 
vey'd.. Moreover feeing even the Canals 
themfelves do encreafe in bulk, may de-_ 
cay and be impair’d, ev'ry aflignable part 
“of thefe Canals muft be the termination 
of fome fecretory Duct feparating a fluid 
“fit to encreafe their Dimenfions or repair 
‘their Loffes; and thefe fecretory Chanels 
“again muft have others to encreafe their 
bulk or repair their Loffes, and fo on ia 
Lot AOR eae) Peek ead infinitum, 
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infinitum, Add to all thefe, » that;the fi- 
_ neft Glaffes difcover nothing in the feve- 
_ ral parts of thé Veffels atid Mulcles but 
. fine flender Canals; and, the better the 
_ Microfcopes are, the greater Number of 
_thofe. capillary. Pipes. are difcovered.; -and 
_ thefe parts which were formerly réckon’d 
| Parenchymatous are now found: to be bun- 
_ dles or heaps of exceedingly {mall Tubes 
or Threads. ‘The Mufcles themfelyes con- 
| fit of a Number of Fibres, and each Fi- 


bre of an incredible Number of little F7- 
rils, bound together and divided into 


little Cells. or V eficles, the Glands are no- 
thing -but.a clen»-of little flender Pipes di- 
verfly rolled or folded together ; the Bruix 


is'a numberlefs Congeries of infinitely {mall 


‘Tubes. woven into: feveral Figures; the - 
Nerves are bundles, of {mall cylindrical 
‘Pipes; andthe Lungs and Liver are but 
Heaps of little Bladders upon which the 
Blood Veffels are {pread in Net-work;. or 
| of little Glands among which thefe Veflels 
| are diff perfed,. . In one Word, all thefo- 
did parts,.of the Body :are nothing’, but 
idols gee either 
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either very’ fine exceeding fmall Tubes for | 
the conveyance of fome fluid, or fender | 
“Threads, in: Bundles: ty’d ‘together: by: | 
others furroundiag’em, or going from one | 
Fibre to another, or {preadout into thin © 
Membranes2>°Forsthe: Bones are nothing — 
but fuch Bundles, andvall the Membranes — 
or Membranonis Coats of the Veflelsy are — 
othing' but thefe Threads wrought tage- — 
ther inco'thin Skins.’ From albsvhich ‘it 
48 beyond difprte, that every Animal is 
made of Organs in Nuinberteallysifinite. © 
For thele Organs become at laft infinitely © 
forall, and: fo’ cheir Sum \muft-be mfinitely ; 
many) feingieconftirutes'afinite ‘Quantity: © 
Now how ‘fidicnlous > isiti ta amagine >a 
thing fo: wonderfully made! cou’d'be the — 
“Effe& of meet! Chance, or of the blind 
Laws of ‘Motion. In Artificial Machines, 
-ghé anorescomplicated:.and icotttpaunded i 
the ‘Contrivarice of the Partsiis, ithe: grea 


ter the diftcaley isin adjafting them and 
athe difficultyencreatesinthe fame proportt 
_on thie! campliea ions: day) and venfequant- 
aly when the:complfeanions areandiniee the 
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Machin. is altogether, aboye the Power of 
|. Mechanicks,,and quite impsadicable bythe 
 Laws.ofi Matter.and, Motion: But this ts 
-_exadily the prefent Cafe, .and thereforethe | 
oh, Production: of an, Animal iia, altogether ite 
mechanical. 3. Allowing, Animals might 
aye been produc by the.cafual concourle 
iof Atoms, why donot thefe very fame Cau- 
_ fescontinually operate, and why do wenot 
_ fee the fame Effeéts in our Days. (fince the 
_ Canufescontinue the fame) that were beheld 
“in former Times? If any of the Philofo- 
 phersthou’d thew us fuch an-Appearance , 
nay, if they wou'd but.tell.us. (without 
-funing,,upen Contradictions.) how fuch 
a Machie might be producd,, we might 
_. begin to hearken.to thew Pretences... but 
-fince fuch a)thingwas never {een nor pre- 
_ tended, it's very arrogant in them to think 
People thou'd believe the Matter without — 
' any,Reafon upon.their meer Word, No — 
_ Body now-a-days »that -underitands any — 
__ thing-of Nature or Philofophy can fo much — 
_ asimagine,that any Animal how abjeatto- ‘a 
"ever cant be producid.by am equsvocalGe- 
mols >: | Pe GN Ate neration 
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neration, or without the conjunétion of 
‘Male aa Femalé Pareiits) in the fame or . 
antwo different Wudividitale’ ‘And very few 
who have ¢onfidered the Matter but own > 
that ‘ev’ ry Animal’ ‘proceeds’ from a ‘pre- | 
exiftent Animalent:: ‘and that the Parents 
conduce nothing but’ a-convenient Habita- 
tion and fuitable Nourifiments to’ ST til 
it be fit to’ be trufted with the Light, “and 
‘ capable of receiving the Benefit of the Air.» 
‘We know very well that there 4 48° nothing : 
in the Avimal Machin, batan mifinity ‘of © 
branching and winding Canals, fill’d with 
Liquors of different Natuites, going the — 
dame aa gag round whichiare no more - 
capable o producing thewonderful Fabrick 
of another ‘Animal,’ than a thing is of ma- 
king itfelf. Befi des, in the Generation of 
an Animal, there is'a neceflity that the 
Head, Heart, Nerves, Veins and Arteries 
thon’ d be fora’ a ¢xdie! fame time, which — 
‘can never 'be done by the Motion of any 
fluid what way foever mov'd; for as hath — 
been juft now faid, the Heart cannot _ 
| move, Bole Animal Spirits be fent from — 


os | thes 
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| the Head through the Nreepeet into it; the 
| ‘Animal Spirits cannot be’ deriv’d ARO the 
| Heart unlefs the Blood be {queez'd by the 
“Heart through the Arteries into the Brain. 
| So that it is evident that the Head and 
| Heart, the Arteries Veins and Nerves muft 
be all fore Ht the fame time, 1f the Ani- 
“mal is Mechanically produc’d. But this is — 
altogether impoflible, for no Motion of 
any fluid or fluids howfoever difpofed can 
/ form all thefe at the fame inftant. And 
|-we know all the internal Mechanical AGi. 
ons of Animals are perform’ d by the force 
| of their fluids. Let any one confider the 
i: Infinity of Canals and other Organical 3 
parts in’ an Animal, and again confider 
that all that one Animal can conduce to- 
ward the Generation of another is by the 
- fotcé of fome Liquors through fome Ca- 
“nals » ‘and try if from this. Powe; he be 
| able to form’ the Idea of the Generation 
of an Animal. ‘Tt is ‘doing Penance to 
‘read the wretched Accounts of the wifeft 
| and moft learned Philofophers on this Head. 
To obferve how in: aery, ftep they con. 
ese tradiat 


a 


indeed. the manner after, which, they. wou'd 


: indeed, coud this one be once: folv'd- by ' 
all the vegetable Kingdom! be liable to the 
fame Difficulties, and furnifh us with, the ) 
_ Animals of a lower: Rank... And ¢ou’d iit 


_ by, Matter of, Fat that, a Plant) of an. Ani- ie 
“mal coud be produe’d by. Mechanifin, te 


_ ful parts of Mankind wou'd be eafily-tem 


| 8 e. all ai elt of this vil ble Weald might 
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em ae 1 me NE Im ct 


rradiet the known: Laws of mR: and 


have, ’em. generated is,as much above the) 
Power and beyond the Laws of Mechanifm i 
as the true and genuin Manner and Me-) 
thod of their Produdtionis.,, From,all chefe 
Confiderations,: it. is evident that.an Ant : 
mal cannot be produc’d mechanically, i 
is too hard a Probleme to.be folv'd from 
fo few data as, Matter and Motion.’ For 7 


any of the Philofophers we fhou’d be ea 
fily fatisty’d of the reft, tho’ Plants a and 
fame Objections; forsthey, areindeed.on H 


be once prov'd either by Reresnfitetaite or 


Nature,or the, Laws of Motion,the though Ff 


ted to believe, that ‘fince the better. patt 
was produc’d. by. Mechanifin, the meant 


ha e 


| have. een ana} d ‘ae Font way.) So: that 
‘ft is a Matter of the:greateft Confequence 
‘that we have: demonftrated;: that neither 
Animals nor: Vegetables ‘can be prodic’d 
Mechanically. ‘There are many. other Ar- 
purments' which I:can ‘produce to prove the 
| fame Propofition which the. Language I 
wriceoin will not permit me to fet’ forth: 
PS XL The Spontaneous Motions ofthe fee 
fitive part of this Syfteme isan-eteinal cons 
tradi&tion tothe Laws of Methanifi in. We 
have fufficiently fhewn that neither Spor: 
taneous (nor indeed any) Motion is effen: 
‘tal to Matter, it isdetermin’d to one di- 
rection’ ( eohile> in Motion)® which it can 
no more aleer than’move ‘of itfelf.: This 
our? Senfes may daily-inform ‘us of, the 
fi Ball goes orm the direQion of the ‘Club 
_ epofithe Body of the Piece’ out of which 
4eds! thot, the Arrow i that: ‘given it, by 


| theBowltring, and: the Hand'of the: Dial- » 


| plate in that sivenit- ‘by the Wheels, ‘and 


' that neceflarily and conftantly4f not fore : 


| oe of thesfante oo Pati apiciah Violence. 


eaAY 


2% ‘Phiotopbicat ‘Principles % 


and, may be-deny’ das eafily ‘as 1t is con-_ 


- The Docility and Segacity of fome Aniinals 


clearer Evidences. ofa [pontancous: Motion. 


on, can turn and vical move. throughall 


: the points of the Compal s go: back and. 
forward-as their Occafions require; or. Seiall 


clinations prompt “em. It’s true, fome of 
out Modern -Philofophers have .afferted , 


that the Brute-Creation,.are only pieces of 


Clock-work ,.and-that all, their Motions” 
are as necefiarily determin‘d as that iof the 
Dial-plate. But. this issmeerly precarious, 


fidently alleg’d. . Befides the: Demontftra. 
tions 4 priori 1 have juft now: brought, to 
evince the contrary, the Obfervation and — 
Experience of all Mankind contradicts it. 


ee ee ye ed “oe 


demonftrate the contrary, and fome Brute. 
Animals fhew more Indications of1t than 


-fome of the Race of Mankind: on: whom 


they beftow it.. What more evident: Proofs, 


of a {pontaneous Motion coud thefe poor 


Creatures. give than they do, if; they. were 
really fuppos'd to be endow’ d with if 2, No-_ ; 
thing bur.a fenfation in, our felves. of: the 

Principle of their, Actions, coud ® a 
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Befidés, it is altogether impoffible to ac- 
count for. the far greater part of their a 
ions: and) Motions from \Mechanifm , 
we! have in ‘the preceding Propofitions 
hewn at large. And we thou’d be ftrange- 
dy furprizid if by: any combination of ma- 
_tetial Organs, we {howd produce the fmal- 
eft: part of their ‘Adtions and Paffions. 
| Wherefore fince the fenfitive World is en- 
-dow'd.with {pontaneons Motions; and fince 
this is far beyond and above the Powers of 
Matter, it is evident this Univerfe cou’d 
| og have been produc’d Mechanically. ~ 
. \§ XU. The Voluntary Motions of Ra- 
ihobal Creatures are altogether unaccoun- 


cular Motion is perform’d much after fach 
a manner as this; the Mulicles are Bundles 
of Fibres, ida being: clofely compacted 


pare of the Body or other, every one of 
| thefe Fibres confifts of a prodigious Num- 
| ber of. leffer Fibres ot Febrils which are 


table from the Laws of Mechanifim..| Muf- 


cat, sboth mast make their two Tendons,, each 
of which’ is inferted into fome one fixt: 


| fo many very flender’ elaftick Canals bound | 
Ls i \ OG about 
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about by fnrall tranfwerfe parallell Threads 
which divide thefe hollow Fibrils ‘into fe 
many claftick Cyftes or Veficule,: as if a 
Gut were ty’d at equal diftances. Into 
every one of thefe Vefienle ;\:an Artery, 
Nein, and Nerve enter, the two firft to’ 
bring and carry back the Blood; ‘the Jat 
ter to carry thither likewife its proper flu: 
id; which mixing in the Veficule with ihe 
Blood;: produces a rarefaction (the manner 
‘how, for avoiding Difputes, I hall forbear 
at prefent to determine)’ whereby thefe 
Veficnle are diftended; and their Loagix 
tudiaal Diameters ‘(ftom Knot.to Knot) 
ftaitned, and fo theTength of the whole 
‘Mutcle fhortned.. The Nerves are the fe 
cretory Ducts of the Glandulous Subftance 
of the Brain, and confequently are much 
ofthe fame Nature, with the other Ex- 
cretoriesof the Body, ' which are’ nothing 
‘but final flender flips of ‘the Arteries for 
deriving’ an appropriated Juice from the 
Blood, Wherefore fince the nervous Juice 
‘is form d out of the Blood, and. fince the 
Nerves are very fmall Arterial Tubes, this 
shea (oan 
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I Fuice’ y it ove in thefe’ Nerves after’the 
dame mintter the Blood does’ in the Arte- 
_ries; only with this difference’ that it moves 
| abundantly more flow, (its Velocity be. 


| ing. abated either by the many cecumvo- 
| Tationss of the Attéry in the Glantl, which 


)18 the Origin of the Neive, * or by there. 
| fiftence the Juice meets with: in the flender 
Pipe of the Nerve it felf) If the eirenla: 
| How of the ‘Blood ‘be ddinitted 5° ‘andall 


ithe Juices of the Body ‘be Nowa to be 


‘dad from 3 ite ions impoft ible that any 
of thefe Juices hourd {tagnat in ‘their’ Vet. 
fels longer ‘than till they be’ filltde And 
|. therefore the nervous Juice in its ‘Channels 
is. ‘propell’d. after the faimé manner and by 
the fame Mechanilin the Blood is urg'd 
| forward inthe Arteries. Now in the Mut 

cles’ ‘of involuntary ‘Motion; “tach: ag. the 
| ‘Heart, ‘the Eungs; the Stomiich’ and Guts, 

and the mufcalar ‘Coats of the’ Veflels. 
| j this nervous ‘Juice 5 15 confiantly deriv'd by 

a Mechanical Neceflity. In’ the ‘Heart, 
1 ‘ehile the Aunricles are ‘full of Blood, they 
oa diftended, and the influence ofthe 

b nervous - 
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- nervous Juices into their Mufcles thereby” 
flopd;, but when once this Blood begins, 
to flow into the Ventricles, the refiftence) 
-arifing from the diftenfion of the Auvicles” 
to, the influx. of the nervous Juice 1s taken 
off, and fo it flows into the mufcular Sub- | 
ftance of the Auricles and, thereby they, 4 
are contracted; while the Ventricles are dix” 
fended, and the influx of, the nervous) 
Juice into their, Mutcles is thereby ftop'd a 
till the Blood be deriv’d into the Aorta,” 
_and the Impediment from. this diftenfion © 
to the influx of the nervous Juice be taker A 
off,’ and, fo the Ventricles come. into Con- 
traction; which hinders the Blood from run. 
ing any more into the Veutricles fromthe Ana 
 ricles, and then the Auricles are again fill’d: 
~ And-thus, bya Mechanical Neceffity they, 
act. alternately, the Auricles and Ventricles 
beings it were Antagonifts to. one another * 
fo as that while thefe are diftended thofe 
are contracted, the diftenfion of the firlt 
permitting the influence of the nervous 
Juice into the latter; and fo on the other 
hand. After the fame manner are the mu 
| ie : cular 


\ , 


- -eitlar Coats of the Blood Veiiels, 
» the Coats of the other Veffels containing 
| Liguors deriv'd from the Blood, al/rernate- 


‘into the Arteries, which  diftends them, 
_ and fo the influence of the nervous Juice 


| when the Blood is by the zizperus it has 
_ conceiv d:deriv’d into the Veins, this int- 
‘pediment is taken off, and the Mulcular 


branous by their Elafticity concurring. In 


the Lungs the Gravity of the Atmofphere 


the Breaft; whereby the preflure of its 
Sides upon them, and the Nerves that a& 
concurring ones are at freedom to ad, 
till the preffure of the fides of the Breaft 


| bind dilating Canfes; and then by their 
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| ty contraé&ed and dilated; for by the con- 
| traction of the Heart the Blood is thrown © 


| into their. Mufcular Coat is hindred ; but - 


Coats of the Arteries then act, the Mew. 


forces the Air into the {mall orbicular Ve- 
ficles thereof, and dilates the Cavity of — 


| in this function is taken off, and fo the ~ 
Mutcles of the diafragm and the other 
and to diftend the Cavity of the thorax, 


| become too ftrong for thefe oppofite com. 
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| ‘athe Gravity and the elaftick force of the 
Ribs they fall down and comprefs thes 


Guts, when the Longitudinal Mu{cular” 
‘Fibres are in Adtion, the Tran{verje and — 
Spiral ones are relax'd by the prefiure of 
the a@ing Fibres upon the Emiffaries of: 
- the Nerves of the relax’d ones; and fo on™ 


 thefe are in aétion, and univerfally in all 
the involuntary Motions there is a Mecha- 


nervous Juices into the Mufcles employed” 
in.thefe Motions. Butin voluntary Mo- 
‘tions there neither is nor canbe any fuch 
Mechanical Neceffity , it being a plain’ 
Contradigtion to their Nature, and there- 
fore voluntary Motion is quite contrary” 


Lungs and fhut np the Emiflanies of the” 
Nerves. So likewife in the Stomach and” 


the other Hand,’ when thofe are relax’d” 


nical Neceflity for the derivation of the 


to the Laws of Mechanifm: we can move 


our Hands and Feet how and when we 
pleafe in an Inftant, we can bend and un- 
bend’ em as we will. There isno Mecha. 
nical Caufe imaginable to force this ners 


“vous Juice into the Mufeles of voluntary” 
- pari 
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+ this Juice be deriv'd, as is plainfrom hence, 
~ that cuting the Nerves that ferve any Mut- 

cle, tho’ all other things continue the 
fame, yet no Motion will follow. And 
the only Conception we can form of vo- 
- luntary Motions, is.that the Mind like a 
| skilful Mufician fttikes upon that Nerve 
/ which conveys animal Spirits to the Muf- 
cle to be contra@ed, and adds a greater 
- force than the natural to the nervous Juice, 
whereby it opens its Paflage into the Ve- 
ficles of which the Mufcular Fibres con- 
Gift; which it cou’d not have done by its 


ie 


Mind or Will upon. thefe Animal Spirits 
| being altogether uinaccountable from the 
Laws of Motion, it is plain that volun. 


| Mechanically, a&s conftantly and necef= 
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| Motion, and no Motion can follow unlefs _ 


‘natural Power. But this Action of the — 


tary Motion is altogether immechanical, 
| And indeed were it Mechanical, it cou’d | 
| not be Voluntary ; for what ever acts 


| farily , and fo can never act volunta- 
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choofing 6r refuting which we find in-our q 
{elves is altogether inconfiftent with Me- © 
chani{m. Some Men indeed deny that © 
we have any Free-will at all; but thefe 7 
need only examine their own Conf{ciences — 

to be convinced ‘of their miftake;, they | 

. will find that even when their Reafon ~ 
- -wou'd determine ’em to do fuch a thing, © 


go backward or forward, to fhew their’ 


as the nature of things’ will permit! them. 


“now have. ‘The! Paffions of ‘Mankind 


are indeed violent, but they have it uF 


“§ XUL That Freedom and Liberty of 


Pi 


i” 


i 
they have in their Power to forbear itor” 
to dothe contrary; they can rife or fit til,” 


y 
, 
ty 


own Freedom; they can choofe the ‘time 
and Place the Degrees and Circumftances™ 
of all thefe Actions that are call'd free.” 


~ 


It’s true fome of our natural AGtions are 


neceflary, but thefe which are commonly 
call’d voluntary Adtions; are as mach free 
Their Power being limited; ’ Pwou'd glad~ 
ly know what greater Indications of free~ 
dom they cou’d wifh’ to have, than they 


_€which in moff, determine their AQions) 


- 


y 


their 
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“their Power to fufpend for fome time 
| the fatisfying of them; which fhews they . 


i are not nece(larily determin’ d toward their 


BA cents can . only be fafpended by a Mira~ 
cle. Let us {uppofe that Man in a per- 


| erof elecizon; the only Indications he cou’d 
| give of this ‘Breedam, are by doing the 
| contrary, where there are weighty and 


by making an Election among many things, 

when there is no imaginable Reafon to 
Hetermine him more to one than. another; 

| or to be able to fulpend the effect of na- 
| tural AGions, when without this interpo- 
_ fition they wou'd Mechanically. operate. 

| Now it’s certain that we are capable of 
giving all thele Indications, to thew our 
| Freedom: | we have it in our ‘Power to hurt | 
| or even deftroy aur felves tho’ there be 
| the beft Reafons in the World to hinder 
us from_fo doing, we can take out the 
one and not the other, in two or more of — 


ae eee 


a Bo) 2 a | Tho’ 


| fe& ftate of Health, is free and has a Pow- 


| folid Reafons for doing fuch a thing ; ot 


| the fame things 3 in all Circumftances alike: 


a 
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| Tho’ Refpiration bereckon’dan involuntary — 
~ AGion, and tho’ it is certainly perform’d _ 
- grechanically and uniformly, yet we have ~ 
jt in our Power to keep in our Breaths” 
and to fufpend the efficacy of this natural ” 
Funktion for fome time; and this feems 
to be one of the moft evident Indications © 
of Freedom that can poflibly be defired. 
For tho’ in other Cafes it may be alledg’d’ 
that it is the fubtil and. imperceptible man- 
ner after which we are determin’d that | 
makes any of our Actions feem free, yet 
jn this Inftance that Objeftion can have) 
no Place; for if we are determin’d evel 
{o ineperceptibly , it is by the Necef- 
fity of Nature we are determin’d. . Now 
it is abfurd to think that Nature fhou’d 
determine any natural Funttion to be per= 
form’d regularly and conftantly the fame” 
way, and that by Mechanical Laws, and 
at the fame time determine this Funttion 
to be irregularly and uncertainly fufpens 
ded. On the other Hand, if we are nez 
ceflarily determin’d in all our Actions, 
and if we haye no Freedom, it is me 
: as | | utely 
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| e&ion among things in. all Circumftances 
~ alike ; for if. we are determin’d, it can 
only be from the things themfelves with- 
out us, © for all things within us are upon 
this Hypothefis. to. be fupposd to move 
‘uniformly and, Mechanically. Now where 
the things without us are in all Circum- 
- ftances alike, we can never be determin d 
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~ ver make an Ele€tion among things alto- 
gether alike. By things altogether alike, 
J mean fuch as are alike as to all the Cr- 


> ae 
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' the things requir'd. Thus two Farthings 
are altogether alike, tho’ they may differ 
in fome fmall Circumftanices that do not 
concern the Effence of that Species of Coin. 
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| bers, and 2. 4. 6. 8. equally even Num- 
| bers, and if it were proposd to aflign an 
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| lutely impoffible we fhoud make any E-. 


" to any one of them by themfelves. And | 
therefore were we not free, we coud ne-_ 


~ cumftances neceflary to conftitute then. 


) Whus 1.3.5.7. 9- are equally odd Num- — 


even or odd Number, there ate infinitely : 
| many which are equally fuch.. The fame _ 
| thing happens in the Anfwers to.all thefe — 
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Problems which are call’d indetermin’d; 
and in affigning one of the Anfwers to | 


any fuch Problems, there is nothing in their 


Nature that can poflibly determine us, — 
the Conditions of the Problem only being ~ 


had refpeét to. And therefore fuch 


_ things as thefe are only pitch’d upon by — 


the energy of our Wills or Freedom.’ But — 
no Arguments will make a Man confels — 
he feels, if he be obftinately refolv'd not — 
to confels it. « Now Liberty isa’ thing — 


felt, and is only to be found by a’reflex- 
ion on our felves and our Actions; but — 
_ there is one Argument which will always’ 
_ have weight with the wifer and better — 
part of Mankind. And that is that with; — 


ea 


out Free-will, Virtue and Vice, Juftice and — 
Injuftice are only bare Words. Now ‘if — 
Rational Creatures be free, as moft-cer-_ 


- tainly they are, this Freedom is a plain 


downright Contradiction to Mechanifm, 
for Mechanifm produces all its Effects ne-— 


ceffarily. 


ue? S XIV. ‘Having I think fufficiently 
f hewn, the Inconfiftency and Impoflibilicy — 
ee OR OS To ae 


of he Epicurean Scheme. 1 come to the 
fecond Opinion about the Origination of 
the Univerfe; “which in few Words tells 
us’ very’ pofi tively, that this prefent ftate 
‘of things has been from all Eternity of it- 
‘felf, fo as we now behold it; and ‘that 
any Changes that have happen’ d therein, 

have proceeded from the Laws of Mecha. 
| nif that now obtain in the World. This 
| Scheme Kw fis principally of thefe two 
Pats.) 1 That: this*World’ has been 
for ever in the ftate we now behold. it, 

2. That it has been fo for ever of itfelf, 
‘independent of any other Canfe. This 
“Opinion is commonly, but falfly afcrib’d 
to Arifiotle, not as its firft Broacher but as its 
ableft Patron. But tho’ Ariftotle held the 
firft part of it, wiz, That the World was 
from all Eternity as. we now behold it, yet 


he did not think it was fo of it felf;, and 


_ werfe to haye been created from all Eter- 


Boe» 


“any 
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there isa very great Difference betwixt _ 
allowing this prefent Syflem of the Uxi- - 


“aity by an Omnipotent Caufe, and believing 
| it to have been for « ewer of icfelt wipes 
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any Caufe. My Defign in the following 
Difcourle is not’ to difpute againft any | 
Scheme of thofe who admit the Exiftence™ 
of a Deity, I intend only to fhew, that, 
this prefent ftate of things cou’d fot have” 
been from all Eternity, neither of it felf, 
nor without the frequent and particular 
interpofition of a Divize Power, and to 
make it plain that naturally and of itfelf it 
tends to Diffolution, Tho’ in the mean’ 
time, it is not to be doubted but that 
that Almighty Power which cou’d create 
this beautiful Syftem of things, can pre- 
ferve it in being as long as He pleafes. ~ 
XV. That this Univerfe cou’d never 
have been ftom all Eternity of itfelf, in 
the prefent condition it now is, 1s evident 
- from hence, that it requires an extrinfick 
Principle for its fubfifting in its prefent 
Condition. If one fhou'd fee a Piece of 
Clock-work, pointing out the Divifions of 
time exactly and regularly, he might have: 
fome Difficulties about the manner of its 
Produation; but if he fhou’d fee or learn 
that it requir’d fome Foreign cas to 
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keepita going, that its Motion Mssevidna 


Upon fome Principle without icfelf, that 


‘it requir'd winding up of the Spring or 
Weights, he wou'd be foon fatisfy’d ir 


coud not have been from all Eternity of 


iefelf in the ftate he then beheld it.) Now 
this is the very Condition of the Earth, the 
Moon and Planets, ‘and of all: the Celeftial 
and Terreftrial Appearances. ‘Their Mo- 
tions and Actions depend upon a Principle 
| quite extrinfickto Matter which arifes from 
none of its Powers or Proper ties, as hasbeen 


k fhowninthe former Chapter. "The Power. 


: which produces and preferves their Moti- 
_ons, {prings from fomething without them- 
felves, and if this Power were fufpended 
or withdrawn , they wou'd immediatel 
ftop and their Motions woud be deftroy’d, 
and they woud become a lifelefs unadtive 
heap of Matter.. And this Power is no- 
: thing elfe but that univerfal Law of Gra- 


q of all ie Syftems of Bodies; which pro- 


} of, and diftinet from Matter and all its Fa- 
_ os _ gulties. 


_yitation, which aéfuates the whole frame 


¥ ceeds from a Principle both independent Ay 


and beautiful Syftem without the perpe-_ 4 


is neceflarily requir'd for the Ficifiene or 


_felves; for Self-exiftence neceflarily implies” 
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allies Wherefore it is altogether impof- ' 
fible this prefent ftate of things fhou’d | 
have been from all Eternity of itfelf, fi nce 
at prefent jt cannot fubfift in a regular | 


tual influence of fome wes pic ex: of 
tvin f ick Power. Sag 

~ § XVI Whatever depends upon 2 ano- | 
ther thing as its Canfe, as alfo, whatever © 


Prefervation of another thing, thefe.cou’d ” 
not have been from all Eternity of them 


independency as to Exiftence on any othet 
‘thing, either as Caufe or as Effect; (mean ; 
only of thofe things which are about ws : 
wiz. The vifible things of this World, ) 


which have but Qualities both finite in” 
Number and Degree; and confequently 
have affzguable doleigtotes to and dependen- 


ces upon one another ; for it is otherwife 
in the Immenfe Being in. refpect of his” 
Creatures, which can have no Proportion 
to. him, iad he no dependence on them.) 
And when a thing depends upon another 
hing 


sei 
ia 


wine as its Caufe, this implies that the 
firft thing exifts that the fecond may ex: 
‘aft; which fuppofes Defign and Contri- 
vance, and confequently is a fign of Pro- 
dudion or Creation, and not of the Self 
exiftencé of thefe: things. Likewile, when 
a thing is neceflarily requir’d for the. Ex- 


_— 


ly implies that the firft thing exifts thee 
the fecond may exift, which likewile fup- 
pofes' Defign and Contrivance, and confe- 


in thefe things. Now is there any thin 
more plain, than that moft of the things 


_ towards the Being or Prefervation of Mar. 
kind. Remove the Su# from us, or us 
from the Suz, the Earth sont bring 
forth no Brits for our ‘Support; take 
‘away the Moon, the Seas wou'd ftagnat 


Mountains we fhou’d have no frefh Waters; 


E 2 not thefe and a thouland other Inftan- 
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-iftenceor Prefervation af another, it plain- _ 


quently can be no fi ign of ‘Self. exiftence \ 


in this our Syffew are neceflary or ufefud 


and the Fifth be deftroy'd ; level our. i 


| deftroy our Atmofphere or the Airs’ Elke % 
i xity, we fhou’d fwelllike poytoned Rats. - 
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ces I cou’d allege, demonftrate that all 
the Beings of this Univerfe exift.as the ned 
ceflary Effect, or for the Exiftence or Pree 
fervation of other Beings, and confequent= 
ly imply Contrivance and Defign, which 
is a moft evident fign that all thefe things 
have been produc’d and are not Selfex- 
iftent. If a wild Scythian or Indian who 
never faw a Houfe in his Life, fhou'd 
meet with'a Noble Palace neatly finifh’ d 
and finely. furnifh’d, and about it fhou’d 
find Creatures that cou'd not fubfitt with- 
out fuch a Convenience, and fhou'd plain. 
ly difcover, that the Accommodations and 
- Conveniencies of this Building were) exe 
— adly fuited in every Circumftance to the 
Wants and Neceflities of thefe Creatures; 
I think he woun’d have no difficulty in,cons 
cluding that this Houle was built by fome. 
wile Architeét for the Convenience of thefe 
~ Creatures, he wou'd certainly never dreamt 
that it had for ever been there of itfelf fo 
as he then beheld it. Now this is he ve 

- ry Cafe betwixt us and the Syftem of 
things about us; not that I think the 
| Pata whole 


, 
i ty. | 
: ¥ 


ane Syfteme of the Univerfe was made 
re dor us of the Race of Mankind, but that 
“we cannot be without a great many of 
thefe things that are round us, and that 
|confequently we were fome part in the 


‘been for ever of ‘emfelves. 
| § XVIL That Animals cowd not fied! 


| 


; 


-and Exiftence. depend upon Principles 


| the ‘Reafons alleged in the two former 


| themfelves, Imean of their Material part. 

\D have formerly fhown, that they can nei- 
| ther fubfift nor be produc’d by the Pow- 
ers of Mechanifm; but for both. require 
| the conftant inifluence of a Principle even 
| different from that which governs the in- 
| animated :part of the Univerle, vix..Gra- 
| witation. Now all that is ébfervable in 
this ‘World, (according to this Scheme) 
\ ais Matter. and Motion (for if. we once al. 


i ‘this pe petnelas ss forwedo not then know 


ae Te Panwal Religion, a a7 : 


|adefign of them, and fothey cou'd not have 


been from all Eternity 1 is plain, for both 
| SeEtions. oFor 1. Their Produ@tion — 


| Reni extrinfick from and independent of | 


| dow a Power diftingt from thefe, we ruin 


how beh 
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thow fai the influence of this Power ma y 
‘reach, as to’ the Produétion ‘and Prefervay) 


its Properties, they cou’d not have been} 


“are fo prudently adapted. to the benefit 


2 ' z. q 
eae! * 
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‘tion of the prefent ftate of things.) But) 


the Produétion and Prefervation: of Anin | 
mals is above the Powers of Matter as has’ 


been formerly fhown, ‘and therefore fince™ 


they depend upona Principle diftinctt from 
and independent of the Laws of Mechas 
nifm, and need a continual influence of 
fome Principle, diftiné& from Matter andy 


for ever of themfelves. 2. All the feve- 
ral Parts and Organs of the Animal Body 


of the whole Compofitum as plainly implies | 


Defign and Contrivance, that it is impo 
fible to confider this, and imagine they 


have been Selfexiftent.. How-wifely are 
the Bones articulated ? How prudently th 
Mufeles contriv’d? and how conveniently 
fafined to the feveral Places of the Body 


to produce the neceflary Motions > With 
what Judgment are the Arteries, Veins 
and Nerves rang de ‘With what Wildom 


are their fluids difpos’d in their propa 


Veflels ? 


bee aloe id NORD Ry sey’ PRO enaiepne 
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| Veifels?° How ‘carefully is the propagati- 
| ,On'of the Species provided for according 
| to {everal Circumftances arifing from the 
particular Climate and Element each Ayi- 
mal is confin’d to, and how juftly is eve- 
TY Paiticular Adapted for the Benefit of 
the whole'compound? I fhall have occa- 
_fion to purfue thefe Inftances farther here: 


“Heacquainted with the (frnShire of an 
_ Animal,’cannot but difcover evident Foot. 
Mteps of Defign and Contrivance in it, and 
therefore’ Animals cannot be Self-exi- 


in S$ “XXX. and its Corollary of the pres 
ceding Chapter, that fome part of the 
hourifhment of Avimals and V. egetables i 
atid the greatéftpait requir’d to the pro- 
dadtion of Minerals and Metals is a wa- 
tery Fluid, impregnated with fome other 
Body, which by thefe Operations upon 
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vafter; but any Body who js ever fo lit: 


af eS XVII. Te haS been formerl y fhewn 
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| Matter 13 chang’d into'a folid F Stirs TOR) cian 
Which buta very ‘fmall'part is'ever refoly’'d 
“tnto Water again, whereby the quantity  - 
haea) we bre: om £E : 1 ; Ee : j 
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of W: ater on this our Globe i is: daily. ca 
pair'd and diminifh’d;. wherefore, if the | 
World had lafted front all Eternity.in the — 
State it now is, we had long fince ani 
ted both fale ft frefh Water. . And a 
deed this decreafe of the Quantity, of Wa-~ 
ter_on our Globe is fo confiderable;. that 

a very great Man is of Opinion. that the 
Comets were defign’d to fupply the fame, ” 
which when they come nigh our, Dwelling, 
fend us fuch a Quantity of -Yaponts. from 
their prodigious. Tails, as is fufficient..to 
fupply the Expenfes « of Water till the Res 
turn of another Comet. But we fo. fel- 
dom receive Vifits from. thefe Celeftial Bo- | 
dies, and we are fo little fenfible of : the 
difference of the Quantity of Water fal- 
ling then and at other times;. and thefe 
Gamers are. when. they. come. wwithia. our. 

Regions at. fo-great a\diftance from: us’ 
that no. fuch: confi derable Effects asimay, 
anf{wer our Demands atc: mf fear, to. bé 
expected. f from,’em.. "Beli des, dias Nike 

dom: of Nature. generally. fupplies.. res 
gular Deficiencies by, regular, and «wniformy 
oy ih aa Canlees 
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| of the fame Quantity exadly, yet ic feems 


| returns:of thefe! Comets; but of this we 
| fhallohave Occafion todifcourfe at more 
‘length th the following-Chapter._Where- 


of Water onour Globe does daily de- 
| eréafe::(tho’perhaps nor fenfibly.), had the 
| World Eierzally-been;, the whole Face of 
| this» Earth: had: beén’ more ‘parch’d. than 
the Defarts' of Arabia; which not being 
| fo; ic-isplain this prefent, State. of, things 


; 


hasinov been:from)all-Erermity. 0.) + 
| the» preceding Chapter , that. the ‘Light 
| ofithe\Sun does-daily \decreafe, and: that 
the Body of the Sun.does,continually. grow 


i 
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Stargzy:Now:had the Sus and’ fixe Stars 
i 


tain that the Rays of the Sun are impri- 


st. 
| Gaufes, .ariditho’ the. decreafe of fluidity - 


| to'be more-conftant and regular than the 


| fore, fince: it’s,certain that the Quantity 


e aS XX :Ie-has been, prov dilikewife-in 


\¢oolery ‘the {fame may, be,faid.of. the fixe 
| Been fromrall Ecernity,,::wefhou'd haye _ 
lbeérbredue’d: long: before this time to. a 
State of utter Darknefs. Weoare.very cer: 
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{ome part of them by their feparation | 
from others, and their bemg imprifon'd | 
in thefe Subftances, and the A@ion of ) 
Bodies upon Light, ‘are for ever hinder'd — 
from returning to the Body of the Sw. 


Wei. are certain likewife that the: Foun- | 
tain of our Heat daily impairs, that the 
- vaft Body of the Suz is perpetually acool- | 
ing, and tho’ thefe Effeéts. be not fo cons” 
fiderable ‘as to become fenfible in three. 
~ or four thoufand Years (tho’if ancient Hil | 
{tories be true, this abatement and diminus 
tion of the Light and Heat has not been in. 
fenfible).yet in an infinity of Ages €this di- | 
minution being ftill fomewhat) . the Sun 
had been redu’d to the Heat and Light of 
a Candle long ’ere this time; and we had 
been involv'd ina more than Cimmerian 
darknefs. But’ fince we obferve no fuc : 
Effe& as this, itis plain the World: ha: | 
not lafted from all Eternity..09 t) o7 ta 
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| demonftrate that this prefent ftate of. 
things, both had a beginning and that of 
_themfelves they muft have an end, is, 
that our Earth, the Planets, the Sun and 
| fext Stars do not move in Spaces altoge-" 
‘ther void. But in fuch that do make at 
leaft fome refiftance to their Motions; 
|T have fhewn in the preceding Chapter, 
|that the Reafon why; for example, the 
Planets taove about the Suz is that the 
Body of the Swz attracts thefe Planets , 
and likewife thefe Planets attract the Suz, 
|and that (fince the Planets defcribe Ellip- 
tick Orbits about the Sum) the attra&ive 
| Force of the Sun upon the Planets is rec#: 
| procally, as the Squares of the different diz 
| ances of the Elliptick Orbit from the Suns 
| Center in its focus. But that befides ;. 
|thefe Planets were driven.at firft, or at 
the beginning of their Motion (to {peak 
|f0) by a Force whofe direétion made.an- 
| Angle with the attractive Force ; or that 
| at the very fame time the attradiive Force 
of the Sun exerted itfelf on thefe Planets, 
ee ihe Sen they ~ 
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they were pufh’d along in tight Lines by i 


ner or other inclin’d:to that of the direéti-: 
on of the attra@tive Force of the Sun;.0-7) 


any. refiftence in the © Medinm ithrough - 


- ficient to! defer 


4 


| 
' 
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a Force whofe direGion wasin fome: man-7 


therwife they coud never have revolv’d: 
in Orbits. So that it’s evident the Mo- 
tion of the Planets about. the Sun, is com- 
pounded of. two different Motions im two 
different DireGtions, «either of which be= | 
ing deftroy'd -the Planets muft: shave? 
fall’n into the Sum}: or fttay’d for ever-in ) 
right Lines, and tho? the refiftence:of the | 
Medium cannot alter the Centrzpetal Motix 


on, (fo I call that whereby the Planet 


tends towards the Sun) yet if there -be” 


which the Planets pafs, the project// Motie 
on, (fo I call the other) muft decreaie 
and (in an infinity of Ages) be deftroy= 


ed... Now tho’ Mr. Newton has confiders 


éd the refiftence arifing from the Expai 

fion of the Elaftick Atmofpheres of the Pla | 

gets, and cannot fay it'is abfolutely: no 

thing, -(for‘hesonly finds that it's not fat 
ny the projeGhil Motion in 
et a very 


ry 
ae 


a 
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a very thort time, ). yet he has not men- 
. ‘tioned ‘that arifing from the fluid of Light 
awhich reaches ‘beyond the Orbit of Saturz, 
and tho’ we have fhewn im the preceding 
‘Chapter, that this fluid is extreamly thin 
and its parts eafily moveable, yet full they 
make a fluid; and this’ fluid muft give 
{ome refiftence to Bodies pafling through 
it, which tho’ very fmall, muft im an in. 
 finity of Ages have been fufficient to have 
“quite deftroyed this projetiil Motion. If 
the Light of the Sun bea Body (as we 
have prov'd it to be) it muft refift other 
Bodies that move in it, and if it be but 
the ASion of lucid Bodies communicated 
by thesimpulfe of one Body upon another, 
- ana ftraie Line, without the aéival Motion 
of'any oneof “em, yet ftill itis neceflary 
_ that-there be a Serie of Bodies.interpos d 
betwixt the lucid Body and the Allumina- 

) ted Objet; which will as much refift the 
paflageof Bodies, as if the parts of Lighe 

| ‘moved themfelves + focthat.in both Cafes 
there inuft be fome #efiftence made to Bo. _ 
“alies paffing through this @cean‘of Light; — 
Mo: ee ey which 
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which tho’ not fenfible in any finite time, 
—muft have been fufficient in ananfibity.of — 
Ages to have deftroy'd the projettil Moti. — 
on, and confequently long ere now all the | 
Planets had been broiling in the Sun, had : 
the World lafted from all Eternity; ;which — 
not having happened, it’s-plain this jpre~ 
fent ftate of things has not»lafted from all — 
Eternity in the Order we now: behold — 
1, , i Vina 
» § XXL Since: it has-been fafficiently — 


demonftrated in. the: preceding Chapter, 


that Motion is not effential to Matter, © 
that no particle thereof nor any Combina- 
tions of particles can bring themfelves,.to . 
Motion, and: fince there. aré,various:and — 
different Motions: obfervable.in this pre- — 
fent ftate of things,” it’s evident that-the - 
Matter or Bodies: of. this: Univerfe) has © 
been fome time or other before this prefent — 
time put in: Motion, ‘but -more. efpecial. i 
ly fince no Body put in-or ev’n endow'd © 
with Motion, can of itfelf revolve in-an — 
Orbit or any curve Line,’ per Coroll.-3 Of 
the firlt Law of Nature; and stiatne | 
apa? Poth the 


bas shite 
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_ the Celeftial Bodies do move in curve Lines 
| it’s: plain they have not-for ever mov'd of 
_themfelves,, and:confequently they haye 
| not for ever exifted in the {tate we behold 
‘em. It is altogether impoflible for any 
Body to move;in an Orbit. or any curve 
| Line, of itfelf; . becaufe-at every. different 
| point it muft change its direction; and to 
|fuppofe a Body capable of changing its 
direction ac every. different point of it 
Gourle,> is to {uppofeit-to have, Reafon 
and Difcretion.. And fince to. move in an 
| Orbit.or any curve Line.is to move with 
| a Motion compounded of two other Mo- 
tions; one. of which at leaft muft have 
‘been imprefs’d,,. fince,it. cannot move of 
atfelf by both, bythe Corollary now men- 
| tioned. . Therefore before the one of 
thefe Motions was imprefs’d, it was in.a 


So 


a 


| different ftate from what/it was in, after 
; that other. Motion.was imprefs'd, So that 
_ ince the Planets do revolve in Orbits or 
| curve Lines, it is’ plain they have not for 
ever -been;in.the ftate. we now behold 


em. of themfelyes, logheyinld ody tosis’ 
ee. 8 XXIL 
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ally infinite’in their Number)!’ then: this” 
prefent ftate of things muft of neceffity 
- both have had a beginning and muft have = 
an end.” It’s certain thefe luminous Bo. 
- dies do mutually aitraSt eachother, "fince 

it’s abfurd’ to imagine’ Matter not’ to be 


of the fanie uniform Nature every where; 


and it’s as certain they do not revolve 
about any common Center or Centers, 
fince they’ have’ been obferv’d never°to! 
have varied their! fituations or’ diftatices: 
from each other. Now if they be’ finite 
in Number, the terminating Bodies of the 
‘material part of ‘the World’ muaft bea L 
free’ from Attradtions towards*-the ‘void 

part, and fo muft be all approaching ‘to 
‘ward the common Center of Gravity of the 
whole; and had the Frame of the World 
‘been eternal, ‘they had Jong'e're How all, 
‘of ’em met there.’ ‘Space’ indeed? may 
‘be infinite in its extent , but there i no 
‘imaginable Reafon to believe the Number 
- lofthe fr Starsis infinite, nor the material 

"part of the Univerle emmy 


~ 


_ have very: good. Reafon to believe that 
the folid Subftancé hasia very-fmall Propor- 
‘tion fo the Vacuities inrerfperfed even in our 
Syfiens, and the Matter of this Univerfe is 
| almoft nothing in refpectof the contain- 
| ing:Space; as has-been infinuated in.the 
| former Chapter.) “For fince Space is infi- 


| nite : (as I fhall hereafter demonftrate)-and 


| fince: there’s.a neceflity of admitting of 
_ aGtual Vacuities as I have formerly fhewn, 

it’s plain, Matter carinot-be infinite in its 
extent, fince thereby! it is not equal to 
- Space: Now if the fixt Stars‘be'finite in 
their Number, orthe material part of this 
‘Univerfe limitedsin its extent, the Bodies 
| at the: limits: of the material: part being 
_ quite-free from. attractions upon’ the fide 
toward the infinite Space, muft yield to 


_ the attraGting Force of the Bodies toward | 


the common Center of Gravity of the mate- 
rial party-and the Borndaries yielding, the 
Bodies next them muft do fo likewife, and 
fo on evn to the Center; for nothing but 


_an equal attraGtion ‘ori(all Hands cali keep — 


| othe fixe Stars conftant in their Places, ‘and 
aes POP he atte 
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nothing but an infinite Number rang’d up’ ij 


_ cient for this; wherefore fince it has been! 
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and down the infinite Space ‘can be fuffi= « 


evidently demonftrated that the material. 
part of this Univerfe is finite in its extent: 
If the World had Jafted from all Eterni~ 
ty the whole Matter of this Univerfe had 
been long before this time amafs'd in the. 
common Canter of Gravity, and had there 


_ made a lifelefs Heap, which not having © 


happened it’s plain this World has not la. — 
{ted from all Eternity; nor can of itfelf 
continue to all Eternity. And it’s not un- _ 
likely that the vaft if not immenfe diftans 
ces of the fixt Stars from us and oneano: © 
ther, has been defign’d to retard this Effect — 
as long as the defigns of Providen¢e may — 
require. 7  bewel 

~§ XXIIL In the former part of this 
Chapter 1 have demonftrated the impofli: — 
bility of the Mechanical production of Aix — 
mals and Vegetables, and, 1 thall have Oc. 
cafion in the following Chapter to make it 
evident, that ev'ry generated Animal is 


produc'd from a preexiftent Avimalcul- of — 


“s 


a) 
‘ zs 
‘ * y, 


arifes from:a fall Plant of the fame kind. 

| And: it is: impoflible it can be otherwife 
| upon. our Adverfary’s Scheme of admitting 
| nothing but Matter and Motion, for if 
| Animals andV egetables cannot be produc’d 
| from: thefe, (and Fhave' clearly prov’d 
| they cannot) they muft of neceflity have 
_ been from all Eternity. And confequent- 
| dythat all the Animalsand Vegetables that 
have exifted: or hall exift; have adtually 


| been all included iin the firlt of ev’ ry Spe. 


cies; or which is the fame thing, that 
ie pitching upon any one individual of \ei- 
| ther kind now exiftent, that. all the Avz- 
| mals or Vegetables that proceed: from it 
were included in it, and it, with all thefe 
was included in that one from which it 
| proceeded, and{oion infinitely backwards ; - 
| and: confequently fince there is no new! 
» prodattion; all that are*or ever have been: 
| of that Species were once actually together 
| included in- one: infinitely remote>from 
| this‘now!lpitch’d:wpon!) And that ‘at any: 
1 pty ert difiane timey (af they: 


| a have — 


a t £ atural 2 Religion. be 
| shefnhe Splviess and sifie evry, Vegetable : 


H 
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have fo long, exifted’) :from their Genera 
tion oryProduction,,. all the wAmimals in« 
cluided:iin. the firlt of ev'ry Speezes were” 
there moving-and:living Avimalenls,:and 
all Vegetables, included inthe firft of evry 
Kind.,» were there a€tually ‘growing and” 
_ encreafing fmall Plants. » Now fince every 
Auimal and Vegetable has: beens prov d to 
confift of Organs.in Number infinite \(tho! 
if the Organs of Animals.be only: finite | 
in’ Nutnber,, it willas effeCually ferveous 
prefent :putpofe.) <Itvisabfolutely impoffs 
ble’any of the Species: of Animalsor Vegea 
tables {hou'd:have -exifted from albEternty 
ty ;.. for then: their: Number muft have 
been infinitely many, and. the Auimalenls. 
and {mall Plants, :being Organical Bodies 
and confifting of parts, and thofe infinitey 
ly many too, and being ‘alk sinchidedcm 
the fielt of every Species}: orthofle ihft« 
nitely:diftant: from:the prefent Jndividu= 
als i: thefe firlt‘ones-of-ev'ry. Species mult, 
of neceflity. have: been 1 nfinitely bigt iJ for: 
infinitely :-many Organical Bodies: show. 
fnall foever, amafiid,togetheninoone Bot 


| dy,. mutt make. that: Body. infinitely big; 


| ev’ ry Species of Animals and Vegetables to 
| be infinitely big (and. how abfurd fuch an 
Aypothefi s. iss Ileave the Reader.to jud ge) 


| and Vegetables fiou'd have been. from. call 


| gument-can be evaded, if we admit all 
: Animals and -M egerables. to. proceed: froxt 
| preexiftent {mall dadividuals. of the fame 
i Species,! included iin,the firft of each kind, 
| And. it is, impoflible this-can be otherwife 
| upon our. Adverfaries Scheme, if the Me- 
| chanical Production of thefe. be impoffible, 
which «I think .I. have, clearly, demon- 
‘fuated. Porn . 


all Eternity. as, it now 4s,. it is ‘altogether 
impofiible .; . but: that! te> ‘and, (Sciences. 
| miift. have been brought to.a far. greater 
' PerfeGtion.than.they have as yet attain’d. 
| Let:ustake forInftance the Mathematich 
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fo. that unlefs, we coud, admit the firlt of 


| It-is,abfolutely- impofiible,. chaakonee 


| Eternity, neither.can. I fee how this Ar- 


-@ XXIX. Had the World lafted fom 


i ‘tds certain thisSciencé. hasbeen more im. 


[ang d within, pes two hnindeed¥cats than : 
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nepaaie N nr sia sli es aac seicdiilii Be 
inall the time paftbefore that, fince wehav = 
any Records; and two or three hundree 
Years more, going on at the ‘rate of 
-thofe Jaft paft, may carry ’em to a height | 
which we now cannot imagine. Now it 
_js altogether impoffible the Improvements | 
already made fhou'd be loft, feeing they 
contain things fo abfolutely neceflary to. 
the Accommodation of Mankind; theywillas_ 
foon forget the ule of Houfes and Cloaths; 
as the Advantages to be reap'd fron this 
Science,’ wherefore had the World Eter- 
nally been, this Science had been brought 


to. its’ utmoft Perfection long <er now. 


Te may be alleged that Inundations, Delu- 
és, Wars and Peftilencies might have’ des 
{troyed all the former Emprovements, and 
- then we fhou’d have been left to.-begin a. 
pew DAS for Delugesy itis impoflible they 

fhou'd have been Univerfal; ice" Natue 
rally ‘and Mechanically impoffible ; » for 
the only Philofophical Account of an ‘Unis 
verfal Deluge hitherto affign'’d,. wix.ithat 
_ of Mr’ Whifton’s, depends entirely upow 

the Principles of Gravitation, which have 


| been proved not:to be: Mechanical; and 
_,fiace there cou'd be no Univerfal Deluge 
| naturally, (and to allowa Principle above 


| nifm, is to yield the Caufe). particular In. 
| undations, cou’d never have been fufficient 
| to have obliterated the remains of’ Scien- 
| ces, particularly of this one, which by In 
Acriptions on. Medals.) by the: Ruins of 


a SE: ee ee 


| Machins, might have been prefery’d in de. 
| {pite of every thing but an Univerfal Con. 
flagration. Befides, it’s meerly precarious, 
| to. fay there have been Deluges that have 
done any confiderable' Damage, to the 
| whole rational Creation, and may be de- 
ny d with the fame Reafon it is afirm’d, 
fince it is certain we have heatd of none 


‘| 
P| 
i 
F 


_ of any confiderable Conlequerice. It’s true 
| there. happen’d an Omverfal Deluge: in 
| Noah's Days ; but befides, as L-formerly faid, 
_ that this was not brought’about naturally, 
| We know not, if this and other Sciences; had 


| 
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- Nature or the eftablifhed Laws of Mecha. 


_ Architetiure, by Pillars, Inflruments, and. 


miv dat any creat-PerfeGion beforeithis . 
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‘certain if the PerfeCtiton of Arts and: ‘sa 
ences has been thuch retarded it en this: 
account. Wars and Peftilences, 4 § true, 
have been and may be, but there vt Abt” 
happen univerfally over the whole World — 
at the fame time; and there are always 
fomeé’ Countries: wind many particular Pet ; 
fohs who efcapes, fo that is impoflible thefe 
things cou’d shave obliterated all the Rey 
mains of Arts and Sciencés. 1 believe it” 
almoft impoflible by any: nieais,’ vexcept 
Annihilation, or a eeneral Coiiflagration, 
_ fo to deface the Memory and Remains of. 
all our modern Improvements,’ that fore 
of ‘em fhou’dinot laft at leaft ten’ thoufind: 
Yearsto comes and yet it’s cerfain we have 
no evident F ootfteps of Inprovements ok 
der than three or four thoufand Yeats. - Ta 
thort; this Argument holds good againft 
ev ry: thing but: Univer fia ul Delager: ‘and to 
admit or fuppofe any fuch to: have been, 
is to yield the Caufe, fince it’s impeMbl : 
to explain fuch by the Laws of Mei biitifin, 
or to account for them by Mesieiee ds Io. 
yen: as ibpaiisi are: now fertleds | “an 


(Fa er 


quit ¢ thefe, or to allow any thing to have 


- Powers f{uperiour to em, bag ee for ought 
we know might have produc’ d that which 


tho’ Arts and Sciences may have been at 


| yet that is nothing to the whole Globe. 
| Forfince that Principle which prompts fome 
| Men to improve Arts ot Sciences they are 
| inclin’d to, {prings naturally in their Minds, 
according to the Scheme of our dvesks. 
fies, and is neither imprinted upon them, 


| ‘them, ‘by any fuperiour Beings ;) this Prin- 
_ ple in-an infinity of Ages, without any 
UVniverfal Deluge, or evn any particular 
one of any great extent, mult have of 


the other: Accommodations of Life, 


to acmuch’ greater Perfection than we fe 


“not Eternally, been:as it, is now. ‘And 


| aoa te ments 
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happen’d contrary to them, is to admit 


| they: can now fo powerfully alter. And 


"@: fiand. for many Ages in {ome Countries, | 


| mor were the things themfelves reveal’d % 


_Neceflity brought Arts. and Sciences,-and 


they have now tg on From-all which — 
duly weighid ; jitis plain, this World has 


ees othe Accounts. of, our Emprove- 


on “Pinion ‘principles 


fign’d by Mofes for’ the’ Creation of the: 


-flate we now behold it. For had 4t en-7 


4 conliderable wesig eas or diminutions;jtom 


Mos) | 
i bi 


nents anfwer very well to the time, af 4 
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§ XXV. If the Nunbés ba any iene 
oH thing, which we behold on this Globe} 
doés’ either encreafe or diminifly continu” : 
ally, in any finite Number of Years |! Ros 
great foever, by any finite Number how 
fmall foever, then this World saat) not : 
have been from alk Eternity 1 in’ the: prefent 


‘creas d inany. finite Number of Years how 
ereat foever, by any Number how final” 
foever, long before this time ‘their’ Now 
‘ber Hae bee infinite; fo that this poor 
Mole-Hill of a Globe Mad not ‘been abla 
"to contain’em: And had they decreas dy 
their Number had been none at all, 2 a 
the whole Race’ had’ been: extinguithe . 


Ges plain’ the prefent ftate of: things has 
‘not been for ever. ‘It’s not ecafie to’ be 
Tieve, for inftance,: that 'the Raceof Mah 
afd: ‘Has’ been'ebbing and flowing without 
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all aestity; We are certain W’ ars, Péfti- 
| Jences and ‘Difeafes, and the ether means 
of Deftru@ion, have not been fewer for 
| thefe300Years by-paft; thanever they have 
| beenfince we have Records,and yetit’s paid 
| the Number of Mankind has confi idciably 
| encreafed in that time. Sir William Pets 
| ty from Obfervations on Births and Buri- 
j als has difcovered that in 360 Years the 
| Mafs of Mankind is doubled in thefe Couns 

| tries. Had they thus encreas’d from all Ei 
|ternity in other Countries, all the Planets : 
within our Syffew had not been able to 
| have contain’d them by this time; yea if 
}in many millions of Years they had bue 
encreasd by an Unity continually, their 
Number had been infinite by this time. 
‘But it’s plain both the Number of Man- 
kind, and that of other Avimals and Vc Cpe. 

| tables, muft have perpetually encreas’d, if 

| the World has been from ‘all Eternity as it. 
|ds at prefent.. And fince their Number is 
|but finite at prefent ,. ivs evident this 
| World has not been for ever as nowitis. 
| And.indeed the prefent Number of Ani- 

| Mest: tb F 3 re mals i 
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mals does anfwer very well to the’co ne 
mon #ra of the Creation. Thefe ‘two 
_ Taft Arguments I have fubjoin’d;: not as” 
conclufive proofs of the Production of this” 
prefent Univerfe in time, but as concur. : 
ring Confirmations of the former Demon- - 
{trations. te aR oe oe 
§ XXVI. Lafily, How improbable is) 

it that this World fhow’d have been from? 
all Eternity?: Is there any thing we fee 
“4 any part of it, or ev'n in the whole; 
that has any other Quality fuitable to tha i 
Cardinal one of Self-exiftence? We our 
felves are certainly the nobleft part of 
this Syftem we are acquainted. with; andy 
yet God knows how unfit any of us, of7 
even our whole Race is, to have fo exg 
travagant a Compliment beftow'd upon ui, 
as Self-exiftence’; when as ‘we can {carce 
be faid to be at all, fo very a nothing out 
Lives are in refpect of Infinite Duration, 
We might with as much Reafon imagine 
Mankind Oviferent or Onmipotent, (which 
_ we know too well he is not) as felf Ki 
‘flent. "Thefe qualitics canniot be feparated ; 
Mi OF a 
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where one is, all the reft muft neceflarily 


, be. For wholdever is elf-exiflent, mult ne- 
_ eeflarily and independently be. Neceffarily, 


_becaufe depending only on himfelf alone 
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| for Being, he may be when and while he 
_pleafes; independently, becaufe his Being 
and all that’s neceflary to it depend. on 


himfelf alone, And whatever neceflarily 


_-and independently exifts, muft Be in Op- © 
 pofition of all other Powers, and whoe- 
- ver is fo, muft be able to preferve his Be- 
ing in defpite of all other Powers, 7 ¢. 
| muft be Onmipotent. Whoever is Ouuipo- 
~ tent mutt know all things that are poflible 
| to be done or Jet alone; for he can never 
be fupos'd to do that which he knows not 
| how to do, 7. ¢, mutt be Onmifcient , and 
whoever is Omnipotent and Ournifcient, all 
__ things clfe muft depend on him; for be- 
ing fo, he may, make all things depend of 

him if already they did not fo. _Befides, 


other things mnft depend of him for the | 


_yery dame Reafon, . vi%, becaufe he can | 
_make’em dofo. As alfo, whatever is Ovmi- 
potent and Oynifeient, depending on no- — 


Fla things 


be 
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thing, and having all things depending on — 
‘him, muft be fupremely good and wife ; * 
‘becaufe he knows all things, ‘can do all” 
_ things, has no Reafon nor Caufe to de-— 
‘termine him to any thing that’s bad, fince — 
‘nothing can hurt him, nor any Power annoy — 
him,  So'that it’s very plain, that whatever — 
is felfexiftent muft poffefs all the other fui-- 
table Qualifications. And fince we mutt of | 
“neceflity admit fomething to be felf-exi-- 
ftent, how much more reafonable is it, to 
‘believe that, that zmenfe Being, which pof- 
_ feffes all other Qualities fuitable to that of 
 “Self-Exiffence, has been from all Eternity ; - 
and ‘when it was his Pleafure, has created. 
this noble Reprefentation of himfelf, wiz. 
This beautiful State of things, which bears. 
fo viftble CharaGers of his infinite Power - 
“and 'Wildom , as fhall abundantly be 
‘fhewn hereafter. © And''this is the third 
Opinion about the Origination of the Uni= 
verfe, which muft of ‘neceffity be true, 
fince’after the other two, which I have 
_ Cithink) abundantly confuted, ‘this is the 
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“only poifible rentaining Choice. © 
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of the Exiflence of a Deity: 


g oT AT there are no Specht bsiee 


Atheifts, to me feemsas evident, 
as, that no Body who bas confidered the 
‘matter, can be abfolutely convine'd, that 
the three Angles of a Triangle are not “equal 


to two right ones. The Fool indéed may : " 


have faid in his Heart there is no God, ie. 


lewd and vicious’ Men, ‘may have: Beir pe 
tily wifh’'d within chemnfelves,: that thefe . = | 


vere no: fecret’ ‘Obferver,: nor srs there J 
x | - might : | 


a | i! 
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ordinary Underftanding, who has ; fer: 


- fnafion of his None-Exiftence, tome feems_ 


_and rightly uuderftood what he has read, 


and few give themfelyes the Frouble to 
they think fuch idle Speculations become 
thofe only, who know not to. live, and 
is abundance in the World; for. it’s cer 


pout what we never, or but very flight 
ody think of and thege)are millions whe 


< 
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might be any publick Punifbment of their 
Crimes, becaufe it’s their Intereft there 
fhould be neither; but that a Man of an 


oufly fer about the matter, and bas du- 
ly weigh'd the Evidences for the Beizg of 
a Deity, fhould at laft come to a full Per- 


vit 


; 
a 


as impoflible, as it is for one who has 
attentively read the firft Book of Euch dl 


to be convine’d that the Sum of the da 
gles of a right lin'd Triangle, can be mot 
ot lefs than two right Angles., It is true 
moft Men think nothing of the matter 


i 


inquire whether there be a God or not; 


to make the beft ufe of Life that may 
be. And: of this kind of Atheifis there 


tain we can never determine any thing, 1 
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live and dye ignorant of many Selfevi- 
-dent Truths, becaufle they never took the 
Pains: to’ confider them. ) But the being 
or not being of a Deity, is a Matter of 
that Moment to the Government of the ~ 
World; the neceflary Confequences there. 
of, do fo .nearly concern the Happinefs 
or Milery of -every individual rational 
“Creature; and the Objects that inculcate 
‘the Confideration of it, are fo many, fo 
different, ‘and» fo con{picuous, that none 
but the wilfully blind, can withftand fuch 
convincing Teftimonies. Now tho’ the 
the Demonftration of this great Truth, vix: 
‘that there is a fupreme Being, who made 
and governs this prefent Sy/tem of things, 
has employ'd the Care of many ie and 
good Men, fo that none can doubt of it 
for want jof fufficient Proofs, who .will 
“but give themfelves leave to confider; “yet. 
fince'the Ewidences for it, can never be too 
many, and fince {ome are to be wrought — 
upon by one fort of Argument, others 


\ 


Which a greed belt with my manner of © 
mee en) we think. 
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thinking, which are founded on the Priz= 


ciples of a jufter Philofopby, and a\more | 


enuine Explication of Nature, than was — 


‘known till of late. And Ihave chofen this 


way of reafoning, the rather becaufe our : 
modern = Atheifts have. taken ‘San&iuary © 
within the Bounds of Natural Philofopby.\> 

§ I. ‘All the Arguments of the pre-_ 


ceding Chapter, are fo many Proofs of” 


the Exiftence of a furpreme Power, who- 


made and governs this prelent Syften of 
_ things. For fince this World, coud neither” 


-muft have been producd 
time, or another, > by ‘fome): preexifting 
Power.|. Now fince:there is:nothing elfe 
“in being but this World, unlefs we admit 
that [upreme Power we are now {peakir e 
of sand fince it con‘d-neither have been” 
--produc’d from ‘the fortuitous Conconrfe of 
Atoms, por haye'been from: all Ereruity 


be producd by the cafual Concourfe of 
Atoms, neither cowd have been from -all” 
Eternity of it felf,.as it has been. fuffici-— 
ently provid; and fince that it now 1s, no 
Body doubts, of misao therefore, it 

or created, fome- 


1 
. 
a | 

. 
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of it jaf, ; it muft of neceflity-have beer 
.produc'd by that fupreme Power, whofe 
‘Being we now inquire into. Since then 
this (upreme Power, of neceflity, muft have 
created’ this beautiful Sy/fem of things, 
and fince exifting independently, He muft — 
forever be, and have been’; therefore 
that great Power, muft neceflarily now 
vexift. All the Difficulty any rational Crea. 
‘ture can have about the Exiftence of ‘a 
Deity, is'how to conceive his having for 
ever been of himfelf without a Beginning. | 
Now if we could avoid this Difficulty, by 
Aaying that this Syflem was produc’d, by 
the cafual meeting of Atoms, or-by al- 
ledging it to havedor ever’ been of it felf, 
we might have fome flight Pretence. for 
our Infidelity. But fince this Difficulty, 
does equally lye againft ‘all thefe! three 
Suppofit itions, (for if the World has been 
todue'd by the cafual Concourfe of Atoms, 
hen a Void, Atoms, and Motion have: for 
ever been, without: a Beginning, of ’em! 
delves ;°if it hasbeen from all: Eternityof 


AWE 


Ww tid as it is; then. the Cafeisplaihjthat | 


j) .. morereafonable:to fuppofe that Being tO 
fe have dor cever: been of himfelf, who: ne 


-~ fore I fay; fince the very fame Difheulty 
equally and unavoidably, urges all the_ 
three Suppofitions ; 1s ipdhot more: reas” 
fonable and congrnous, to allow that Being | 
to have been for ever of it felf,. without.a 
beginning, to whom we may afcribe, and 
who does ‘neceflarily poffels all other fits 
table Perfections; rather: than either of 
thofe others | which we: know are nei: 
ther endow’d with, nor capable of, fuch” 
‘eminent and tranfcendent Qualitys?. 1 
will not fay with Des Cartes; that be 
caufe in our Conception of a Being mf 
aitely perfect, there muaft be included wet 
¢effary Exiftence, that therefore fach a 
- Being muft of neceflity anally exift. But 
fare J-am {ince:our math Difficulty an 
the Conception of the Exiftence:of acbe- 
ing abfolutely perfect, is his neceflary Exe 
iftence, or \his. having for.ever been” 
himfelf without aibeginning; sas rauch 


rr, 
eae, 


ceflarily 
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exstiily poflettes all : other fuitable Gua 
hities, than thofe whomeither le nor 
are. capable of any of themé io 

aS {ll. The Exiftence ‘of Matter, is ie 
phair Demonfiration of the: Exiflerice of a 
Deity. V believe no body doubts... , that 


there now exifts a Quantity of, falid Mafs i, 


out of which the. ccleftial and. ierreftrial a 
Bodies were form'd; and tho’ perhaps 1 im 
eur molt folid: Bodies, 4 ithere>be more — 
Pores than Parts, ‘or more V acuity, than 
Solidity, yet there j is fill fufficient; not 
te permit us to doubt of the Biithence: of 
Matter. Whéefore fince: Matter now a- 
tually | js, 1 wou'd «gladly dean how © 
jt firlt exifted: : ‘Tt cou'd never have been 
of -it felf, ‘{inee- We are certain, that it 
Te: idehitiiee: of all actize Qualities what: 
foover; it cannot move-of itfelf, nor when ©) 
put inmotion can iti refi, of vitfelf| nor. . 
of itfelf change’ it’s Courfe, ‘nor alter it’s 
Direction ie ean ‘neither change Ais 


one eh fc | 
ae Hvity,’ ‘Which 4 yg! “but! a. pei How — 


- ablurd ‘ : 


e 


Fig ies i ot Colonis, HOT. “Situation; Qine me be ; 
vd witha Property. but In- ae 
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_ abfurd is it then, ‘to imagine it. coud have ~ 
brought itfelf into Being, when it ca 7 
do juft nothing of atfelf? We may as reax 

fonably imagine that Nowentity, fhou'd” 
bring itfelf to become a pofitive Being, 

as conceive it poflible that, Matter fhou’d 
of itfelf for ever have been. Befides, ad- 
mitting Matter to have been for ever of 
itfelf , yet: this will not. folve half: the 

Difficulties, atifing in the| Formation and” 

- Produdtion of the prefent State of things, 
as has been fhewn 10 the preceding Chap= 

ter, and fhall be now farther illuftrated, 

Whereas the admitting of /an infinitely 

Powerful and perfect. Being to have for, e- 

wer been, and to have created the. folid 

Mafs, and out of it, fram’d this wonder- 

ful Syftem: of Things , | contraéts all, the 

Difficulties of Nature. into. this one of 

his: Exiftence. For as to. the Difficulties, of 


Creation, they vanifh quite, before inftr 
nite Power, for Power implies a, Capacity, 
to att, and infinite Power, a Capacity, to 


_ad,every thing not involving, a Contra 


a 
Lac eae 
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actually is, and yet it neither cou'd have 
‘been for ever of. itfelf, nor had it for e- 
‘yer heen, wou'd that remove the Difficul. 
ties arifing in the Formation of this pre- 
dent Syftew of things, but on the contrary 
woud! multiplie’em. Isitnot much more 
realonable then, to admit an infinite] y wile 
Being to-have for ever been of bimfelf 2 
whereby all the Difficulties, in the con. 
€eiving the Manner ‘of the Produ@ion of — 
this Oniverfe, do vanith at once. | 

275 Sv. thas been formerly fhewn , that 
this) Univerfe was not form’d by ‘the 
fame Laws it now is govern'd, and which 
its feveral Parts in their A@ions do now 
obey ;, and. therefore of neceflity there 
muft have been fome> Power fuperior 
to, and difting, from, that of Matter, 
which fori’d this Sy flew at firft, and pre- 
ferib'd) Laws. for its Parts. afterwards to _ 
oblerve. We fee all the Changes that. 

now happen in this material World, are 

according to the Laws eftablithed in the 
frit Chapter... But this Syflew of Things. 


coud. never have. been brought into moe: 
ae . Shy Gut ee prefent 
: i ‘ ‘fs 


UE 
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prefent Order, by the now cftablithed i 
“Laws -of Nature, (evn admitting Matter 
to have been eternally exiftent of itfelf) as. 
Ihave abundantly fhewn in the firft Chap- 


were fuflicient:to have feparated, that 
thin and rare fluid of Light, from the other 


it in the Sua and fixe Stars ; neither « did! 


and Magnitudes of the Sutellits of Fupi 
ter, the Form and bulk of the Anaulus of 
i Satie limited. In a word, the whole pro- 
 cefs of the Formation of. the: eeleffial at 
+ «ale World, » as to their iprincip 


Sa Se SS 
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ter; neither one, nor all of thefe Laws 


groffer and more denfe ones, and: amafs’ qd 


the Laws of {pecifick: Geatifies! obtain ii 
the Formation and Situation of the i inne. 
Parts of our Earth, and the other Plasctel : 
nor in the Separation and Situation of | the 
feveral Fluids thereof. By none of the 
known. Laws of Motion, was thé Nume ? 
ber, Maguitudes, or Dittarikics of the fixt 
Stars determin’d, the Figure, Number, 
Denfities , Gravitatiohs upon one ano” 
ther, ctvaruate: and Order of the Pla. 
wets adjufted , the Number; ‘Diftances, 
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f Paves od Afrangenients, was ‘frovears ie 
bout by nonejof the Laws of Motion and 
) Mechani(m;: that. now. obtain, in this’ fec- 
_tled tate of things 5 -or- at. moft.thefe 
Laws had but-a foal Share in, their Pro. 
dudtion. Wherefore fince this bedutiful 
> dtate cof: things has not been for ever o 

atfelf, nor cou’d be formd by the Powers 
and ‘Laws of Natufe,. it is -plain ic has 
been producid by fomething fuperiour to 
_ Matter and it’s Qualities, and confequeit- 
4 dy ‘by that fupreme Being, into whole, Ex. — 
2 ence we are now inquiring... And truly — 
from what has been here faid, anda great 
deal more of the fame Nature. alleg'd ; in 
the -firft Chapter, itis evident, we cai 
have ho Notion of the Foisasiica of this 
prefent State of things, other than what 
we have of a Planetary Clock. or any other 
complicated Machzn,. form d by. the Hand 
of arskilful Artif; where tho’ the-Rules 
of rng and Laws, of Nature, may 


Try ‘Motions, ‘and the: defi ign'd Interpofia ules 


obtain, yet they are directed, and even sham 
fometimes: contradicted, by- the volunta. J 
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of free Agents. And tho’ this no doubt : 
be but a very faint Refemblance of that. 4 
noble and glorious Work , | yet it is the 
beft and moft adequate our Imaginations, 
without runing upon evident Contradicti- 
ens, can frame. 


‘the celeftial Bodies already form’d, and — 


“Fm pulfe, they had En deat ‘d unaciive, un- 


different. from themfelves , _fhou’d put 
-them in a motion, with a “due Velocit 


a er 
é iy 


V. Asthe Panna aval Difpofition. 


| of the great Bodies of this Univerfe, did 
neceflarily require the Hand of a Being | 


infinitely powerful ; fo likewife did their 


-firft’ Movement, and imprefs’d Motions, 
-demand the Impulfe of an almighty Hand, © 


to fet them firft a going. For: fuppofi ing 


ranged according to their feveral- Diftan- 
ees from one another; yet without this 


moving, Heaps of Matter. Now it has 


‘been already” fhewn that no Particle of 


Matter, nor any Combination of Particles, | 
can move ‘themfelves and therefore it 
was abfolutely neceflary that fomething. 


alpee the csolt of. het feveral Orbits; 5 


otherwife they had ‘for ever ¢o ntinued in! 
the places, and at the “Diftances, they* 
‘were at firft fet.’ “Wherefore Gace Ae 
J ertain that’ thele glorious’ Bodies have® 
been rowling aboue thefe four or five’ 
thoufand Yeats. -and:fince it hath been* 


ving, being folid Maffes of Matters {ince 
t has likewife been fhewn, that they” 
have not mov'd from ail Eternity. of thei 
elves, it is plain, that they have been’ 
et a going by fome powerful Hand} and 
rhat Hand fufficiene for fach’a‘Work’. 
; 4 his who is infinite, both in. Strenoth: 
fand Skill; and confequently hé who did 
Ho D grear and “Saeaae things mutt neceffa- 
Th be. ‘ 

me VI Not only the Fiirribigih and 
{t impulfe of the great. ‘Bodies oP this 
niverfe, along: the Tangent’ of their Or- 
5, but: their Centripetal impulfes, where- 
their’ Revolutions of orbiculsr Motions | 
eperforin'd, ‘did; and {till do, ‘require a 
o, iia jar chia oe Matter, ne the. 
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demonftrated: that they are not {elfmoe-. 


= 


F 
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sehet Motion, - Mr. Newton, aol fer hima 
Dr. Gregory , has demonftrated , that to: 


an Orbit, there is neceflarily requird two 


‘tinually draws the: celeftial. Body from it’s! 
ve peated ev ry Mimate of time. .Now thet es 


very Particle of Matter, Re all the’ Bo 


Pe ! 
; Tire se 
et ¥ be 
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ea ea r sm 
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the Motion of any of the Celeftial Badics n 


Impulfes, onealong the LZ angent of the Orbital 
another toward the Center about which thé: 
Body moves.The firfibeing oriceimprefsd)) 
does continually perfevere, and needs no: 
more to be renew d,, as is eyiderit from, 
the firft Law of Nituree : The dfecond cons’ 


reGhilinear Motion, and. forces :it).into- ag 
curvilinear Orbit, if that it~ muft’ be: re- 


fecondary: Impalfes, atife from that Uzi ti 
werfal P -rinciple of AttraGion, whereby ed ee 


dies of this: Univerfe én toward one as 

nother ; ; and by which the: Sw being ‘the 
far greateft Body .of this, our Sy/tem dra 
toward him the Planets, and they thei 
own, Satellits 5 Psi: without which h they 


x 


te 


aE pail Religion. 2 eae 


Receivions. of tele glorious. ep are. 
perform'd, is. independent of the Laws of 
I Mechanifm,, and only accidental (noways 
; effential ) to Matter, but implanted there- 
in by fome extrinfick Power, and conte. 
quently, (ince. it: mutt be repeated every, 
- Minute) 4 fi be perpetuated 1 in it by fome 
q uninterrupted Influence. And fecine there 
is nothing in Nature; but Matter and the 
Powers. t 1ereof, hee we adinit that. dus 
/preme Being for whole Exiftence we con,. 
tend, therefore the Revolutions. of the - 
_ eelefial Bodies in their feveral Orbits do 
" paresfanly, infer the Exiftence ofa Deity... 

it § VI VIL... The. Exifteuce of Animals dogs 
: necellarily infer the Exiffence. of a Deir 
' ty; for it has been demonftrated in the 
y former Cha ter, that all Animals are in 
_ their own. Ree perpetua mobilia, that 
a “they have fome, Principle, above ThE Pow 
_ ets of Matter that governs . their Moti. 
ons; it has likewife been fhewn ; os ) 
| iad individual Plant. and Adal is... 

‘ achine of an. infinite Number of, ris 
Ms, ‘* that. no Animal is; 10h: can be pre- 
a De, Ae + sie | duc d 


eget | on Cog, ADRotE 
the: Laws vor Mechani{m, we “neéceffarily 


~ fome Power fuperiour to, “and. indepen: — 


| World, ‘unlefs we ‘admit tlie Bxiftence of | 
: POO JET Fate 10 23% Z 
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‘perties; and confequently' to! that iufimites 
Ly Perfect Being, into whofe Exiftetice we - 


that fupreme Beiito. 3°" 
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ducid, or generated by the Force of Mat 


ter, and Laws of Mechani{m, (that all Ani~ : 
mals and Vegetables that ever were of 
thall be, were allcreated or formed at once, 
fhall be afterwards fhewn) and that all 
thefe are abfolutely unaccountable fram, 

the Laws of Motion, and confequently, - 
mult {pring from a principle independent | 


Properties of Matter. Now: when ever _ 


we forfake the Powers of Matter; "ard 


muit have Recoarfe, to the Exiffeuce of q 


dent of Matter, and all it’s Laws'and Pro- | 


are now inquiring, fince there is nothing ~ 
befides Mattef ‘and ics Properties in the © 


oR 
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=r and § in’ a word: all the’ Lepper aie 
of Natures” ‘which’ are above the Powers: 
_of “Mechanifm (which “are innumerable) 
are fo many undeniable Proofs of the Be- 
ng of a God. For fince’this prefent Syftens 
of Things, ‘has tot been from all Eternity 
& afelf, ‘and fince ‘thefe ‘are allow’d to 
“be above the Powers of Mechanifm, they 
muft have been produc’d by fome Power _ 
Stiperiout to thofe of Mechanifur. But no— 
Power is fufficient for thofe, ‘but ‘his who 
valone does great and Wie Hing things . 
“who adjufted all the Parts of this noble 
‘abrick by weight and meafure, and there: 
ae he i ae about all = i 


ics x ‘The Prefervation af the Boing 
an “Faculties -both of the animate and 
inanimate Part of thisSy/tei of things, does 
“néceflarily require the Power, and confe. 
“quently the Exiftence ‘ofa Beitig abfolute, 
ly perfect; 2%; ‘OF-a: Deity: ‘For fince thig ~ 
‘ bene of ithifigs has’ hot béen from all E- : 
‘wea ip i) aswe now behiold it, and 
/ oa i ince 


a wl, eee “. a — 
1 


-or of it’s Faculties, this: prefent Mome 


Part of this Motive Force, may, he deftroy'd 


90 © Pbilofophical wainciples 
fince there-is.no neceflary Connexion bex_ 
tween the being of any one.Part, thereof, | 


+ 


| ae 
and their being the next, and fince we fee 
both. have been prefery'd, for a confidera- 
ble time :) This prefervation of the: Being” 
and Faculties. of things, can) never be ace 
counted fot, without having Recourfe 
to an Almighty Power, which may be fuf-” 
ficient for all things not inyolving. a Cons 
tradidtion; and therefore, thae Ovenipotent 
Being indow'd with this Power, muft ne=’ 
ceflarily be. Let us take, ;for mftance, 
the Prefervation, of a Body, moving, \in” 
it’s Motion: Ev'ry motive Force (as, all) 
other Quantity). may be fuppos'd divided 
into feveral Parts (the Sum of all which) 
muft be equal to. the motive; Force firlt 
propos'd.) This motive Force being ima 
prefs'd on a givin Body, mutt produce. a 
Motion, therein equal to.the. Motion. pro- 
duced by all the feveral Parts thereof, im? 
prefs'd, either at once,.or at different times. 
Now. the: Motion, produc'd by, any, one 


>! t hie 


| 

4 ail 
= ‘a 
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 pell'd with a Force. equal.to that Part of 
_ the Motive Force we wou'd deftroy, bur. 
with a-contrary Diretion) the reft of the. 


have no. zeceffary. Dependence: upon one: 
_ another,. fince one can'be deftroyed with: 
out the xeft ; and confequently the Per- 
" feyeration of a Body in Motion, does not 
depend, upon the: Nature of Body, nor 
Pgs the Nature of Motion, but upon 
fome. Principle extrinfick to both, wix,. 


that fir, Law of Nature (prelcrib’d by 


_ the Author thereof’) whereby Bodies .as 
q much...as in them 1S, | perfevere 17: that 
_ fiate of Motion or reft they are put ig, 
_ unlefs forced to change the fame by fome 
; | foreign -amprefs'd) Violence. Moreover i 


| itiow of a Body: from one place into a- 


» place now, ahdin another hereafter: vand 
"therefore: ithe Perleverationcof.g \ Body 


>) hiabar 
mere Xk 
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of ganeat Retigion. pe 
i (by the Oppofition of an equal Body, im- 4 


Motion remaining /unaltered; therefore. © 


_ Motion may be confidered, as the Franf- 


‘ nother, | Now theré.is no imaginable cons i: 
_ nexion_between.a Bodies being in this 


ee en a ae ne eee ae 
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‘in motion, 1s fot’alleffential'to it) © Liaft.) 
ly, fince an imprefsd Force is not at): 
all permanent inothe Body movd, but” 
confifis in the meer Aéfion, and it’s ER 
 ficacy is {pent that. very Moment: it: is. 
imprefs’d 5 it is’ evident: thereforey that 
the Perfeveration of a Body in motion, is 
neither owing to the motive Force, nor 
to the Body movd. But'to that wis-in. 
ercia, which is implanted therein by fome-' 
thing diftinct from Matter and its effenti-» 
al Properties; i.e. to God Almighty, the’ 
Author of Nature and all its ProduGions:: 
After the fame manner in the defcent of — 
heavy Bodies the Acceleration of theit Mo-! _ 
tion may be refembled ‘(or is equivalemt:y. if 


to the Acceleration. of a Body impelled by: 
a conftant equable Force, acting: ev'ry! $ 
Minute equally, and by that means ad 
ding a new Velocity to the former. "Now; 
any one,: or any Number of thefé Impul-: ~ 
fes may be» defiroyed without the ref a4 
and therefore the feveral Impulfespicby. ~ 
which heavy- Bodies defcend; do not‘dey 
pend upon:one another, fince by contras 
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ry equal Impulfes they may be deftroyed, 

and -confequently the Degrees of the Ac- 
celeration of the Motion of heavy Bodies 
defcending, have no neceflary Connexion 
one upon another, and fo.the Prefervation 

of this Faculty. of Attra@ion in: Matter 
whichis the Caufe thereof doesnot depend 


bed toahigher Power. And the fame may 
be {aid of the Being of, (and of all the Fa- 
culties not effential to) Bodies; for the Bet 
ing of any thing now, does by: no Means 


thing be felf-exiftent (which cannot be true 
sof Matter, nor of any of it’s Faculties, as 
has been formerly fhewn): or unlefs Time 
vor Place cowd change the Natures of 
things, whichis abfurd. And univerfally, 
whatever is not effential to a thing, that 
thing can be without; whatever any thing 

-can be witliout, the Continuation of that 
Js not owing to it, (f mean of inanimate 
things). ze. to its Nature, and confe: 
quently requires {ome Power above it , for 
he Caufe of it’s Continuation pithetelbel 


ins 


eit: 


“upon Matter, and therefore muft be afert- | 


anfer it’s being the next Minute, unlef the - 
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ing no néceffary Connexion: betwixt Time 
or Place, and the Being or Faculties: of 
‘Things ; ‘and confequently their Preferva~ 
tion is owing to fome Power above thofe 
of Matter, 2. .¢. to him in whowt we live, 
m10Ve, Dick haste ovis Beings 

—S§ X. But that Argument’ fe thi Exe ) 
iftence of a Being infinitely perfect, cowhoe 
made and goverhs this Syftem of things, 
which: of ‘all others. affeéts me’ moft, is 
that it is altogether impoflible; this Unis 
verfe coud have been better:contriv'd of 
- thore compleatly finifhed, : than it is, had 
infinite Wifdom fir adtually defi ien'd it, 
and then put the Defign in execution. ‘OF 
which is ‘the fame there are legible an 
indelible ih comers of infinite W ifdom, im 1 
the Contrivance of the whole, and of t tl 
feveral Parts. of this ‘eitinitatsle Fabrick of 
the Uaiverfe; and it is altogether impof 
fible for the united skill of Menand Ans 
gels, to mend any one Part, or to cor . 
trive it better, or even to find out any 
geal Defeét. thereia: due Regard bell 
| had to the univerfal Benefit of the whole 
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Sythe: for in’ the Contrivance and Ad- 
7 jultinent ‘of the feveral Patts of sed no- 


and fears méinke, wibit'e one is is pital 
upon, ‘which alone cou’d bring, the moft 
advantages : ‘to the? whole, or -which 
only‘ coud! bring’ about ‘the: ‘dell iond Ef 
fect. This’ is a very large Subje&, ‘and 
to ‘treat it according to it’s Dignity re- 
quires | ‘more. Room, than the Limits I 
have | prefcrib’d to ‘ny felf ‘will admic. 
However, TI thall endeavour:to illaftrate 
the fame in the following Particulars. But’ 
firft’ of all it will be convenient to lay 
-down'a general Scheme of this noble Stru- 
pehird? 854, ur, 

Bes’ XE Let us thea conceive . the Mun- 
daa Space, or the univerfal Place of all 
Bodies, to -be boundle(s i in it’s Extent, or 
indefinite 3 in-its Dimenfi ions, and ih it at 
rt Diftances from: ‘ene: “another,” ‘the fixt 
Stars (huge luminous Bodies, ] Hib the San) 
to. be placid, ‘keeping always the fame 
Diftances bombay one another, and’ moving 
aly Cperhapa about their own: waxes’ 
= about 
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about each of thefe let. us, imagine fee 
veral Bodies like our Planets; rowling in. 
feveral Orbits at feveral Diftances 3" and” 
about thofe lefler ones Analogous. to the 
- Satellits of our Planets. Each of thefe 
~ Sixt Stars with their Curcumambient, Pla- 
- net-like Orbs, conftitating, that, which. is) 
call’dia Syften of the G eleftial Bodies. And. 
how many fuch there muft be in the valt 
Extent of Space, a naked eye in a cloud- 
lefsNight, may give us fome faint Glimps, 
‘but much more a good large! Telefcope die 
refed toward that Region’ of the Skie, 
which is call'd the milky way. (Our Num- 
bers fall very fhort here, and. our Avithme- 
tick. can {carce give us an idea of the 
vat’ Quantity of Syffems that adorn: this 
Aupenduous Piece of Architetture, and yet 
no doubt their Number is finit, and they 
are all included in a bounded Extenfion ; 
for Matter feems not. capable in it’s Nz 7 
tare of being infinitely propagated. Mores 
over, let us conceive the glorious Body 
- ‘of the:Sun, fixt in the Center of Gravity 
ee for near it) of this our Sy/fem, | andin the 
Bee? common 
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all’ the Planetary Orbits! ‘And then next 
| tov hitn’ Merenry’ makes ‘his oval round , 
. but fo near him,- that we-can rarely ob. 
tain a diftin& View of him, he being 
_ f{wallow’d up almoft, ii the Light of thé 
Sun. Next'to “Mercury, is our beautiful 


Venus, our Earth, with it’s Attendant the 
Moon, perform their friend] y Courfe; and — 
teafure out:the Year. Beyond our Earth 

Mars fingly and alone, revolves about the _ 
fame Center; next to Mars, Fupiter, the 

largeft of the Planets, with his four Satel- | 
“is turn round, in’ concert; and lait 

of all, Saturn with his five Guards, and 
his furrounding Annulus ot Ring) defcribes 
‘the remoteft Orbit, and concludes our a 
Lee eee : a 
SuGpXIL For theeafe of the Reader, in. 

going: through: the following Parts of this 
_Difcourfe, I fhallfet'down here the Num. _ 
bers ‘that réprefent the Periods, the Dig- 
meters Diftances, Gravities, and Quantities 


of Matters inthofé of the Celeftial Bodies, 
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Morning and Evening Star Venus: next 


Which.5 ee 


Bae a have - afforded any, oe de. 
- ealculated them from. the lateft Obfervas) 


Be Saturn r 


termining the fame, as Mr..Wbiften. has. 
tions, by Mr. Newton's Rules. 


iy The P crandicek ere: of. each: P lane ‘ Re. 
: Sales abou the Swen 


| Maced 
Venus 
The Earth 
Mars | 
Fupiter 
Saltera ms 


| The middle Diptances of i P lants from 
the Sum > 
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Che Quantity f Matter ,in iu, and the Gras 
- sth vy of fuch. of the heavenly Bodjes ‘ as 
_ afford Means for the determining the 
a fame, 5) vat the fame diflance front the Cen- | 
: ter of ee Suny:is as at Follots | mf 
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§ XI. Whata heasdstul Scone of Rae ps 
Pian we here? How fim and yet 
how wonderful are the Wo Fea of Nature’ 
‘Such like are ‘all the EffeGs of infinite 
~ Wifdem, her Foundations are plain ; at ¢ 
fi mple, but her. fuperfiructure, various an 
wonderful. Her Caufes few, her Effed ts 
innumerable. Her Courfe the eafieft anc 
: Porte Poffible, and her Means the fewel 


i «. 


2 ef Ramet iigion. , 
4 a - poflibly bring abour Las Kade 
a er us but.confult the Books of the old. 
/  Aftronomers, and we will thenhave fuffici- 
_ ent Ground to admire the frugal Simplicity 
_ of Nature, in this neat, compat Syftem ; 
/ we hall fee there what forry, perplext 
~ Work they made, with their Cyeles, and 
 Epicycles, their carrying, and «quating, 
_ their Concentrick and Excentrick Circles, 
4 the Stations and Reirogadations, their folid 
pee. _and. the perpetual Change of the 
Axe of Motion, in the. celeftial Ap- 
_ pearances : fuch a ftrange ungeometrical 
_and contradiGory Syffem they made of 
5 the Heavens ;. whereas from.thefe few 
"plain and fi imple Pofitions, all the Ap- 
| pearances of the Heavens, are-accounted 
ee with, wonderful Conf ftency and Fa- 


Ra: Sa ghee ¢ ‘The: Sun being a huge Body 

aetg, Fire,: bronght;into, fafion by. the 
Force of his, Heat, .and thereby fending 
‘out, Oceans of that. thin, adtive Fluid, 


es 


_ which. is;the: Medium of Light, and. the a ue 


Caufe, ‘of call. Heat, . turns Found his own 
= hs Ba) ah Axe, 


i é ita ee 
Pifylir geek te 


a 104 DHilofophical prunciples og 
re aa po . | er 
Axe, from Weft to Eaft in about twenty | 
five Days; which arifes from his fitht Being - 

_ put into fuch' a ‘Circineg yration, “after ‘his ~ 
' having been feated “in his’ Place.” And 7 
there being little or no Refiftance in his © 
_ Region to retard his Motion, it has con. | 


1 


—; oe 


ies 
pa 


“tinu'd: ever fince,” arid will'do, ‘till the © 
- Con{ummation of all things; by Virtue’ of - 
that firft imprefs'd Gyration, and the firft 
Law of Nature.» His Motion’ abont “his © 
own Axe, has been’ difcovered’ by Spots © 
on his Surface’, ‘and his’ Fluidity, from ~ 
-his’ lefler Denfity in refpe&t of fome of © 
the folid Planets, (fome folid Bodies — 
being more denfe than any Fluid can 
be) his Sphericity; + and ‘that all Bodies ‘ 
heated to? fucha Degree, as the Siz” 
| - muft neceflarily be, muft certainly be 27." 
|  Inifya. His greater Quantity of Matter, | 
and larger Dimenfions’ ia“ refj petto the J 
Planets; omakes ‘him futhdent forall He” 
~Expenfes of Light; he lays out u poh them, 
| whereby’ his: Bulk and Heat is conftantly 
| . diminifhing, as ‘alfo. for ‘drawitig ‘all the 
pelt of the P Lamers acid Wick Saree te 3 
Atay 5 tN oe Bea iih if Shwe 
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wards him 3 for as has been formerly*inft 
‘puated, the Force of Ariraétion f one Bor 
dy “upon: feveral _others}''at’ the fame Dit 
flance, is as their Maffes, ‘or Quantities 


muftnecefiarily: draw ‘the ‘Plazets with 
their Satellits tohim; which wou’d have 
navoidably come to pafs, had not the 
Planets at the inftant they were featéed ia 
their Places, ’réceiv’d an impulfe; which 
‘drove ’em along the Tangents of theit Or- 
bits; this with the fmall Refiftance they 
meet in their Courfes * and the Force of 
‘the Attraction’ diminifhing' as the Squares 


has made ’em ever fince revolve in their 
Elliptick Orbits, in ‘one of whofe Foci the 
Swi is fituated ?” And what’ is here: faid 


the Primary: ones.’ “AW the Planets ve- 


_ 


Me 


of Matter : Wherefore feeing the Sui con-. 
tains a greater Quantity of Matter by 
very far, ‘than any of the P lanets, the Sun 


aa : 
id 


Of their Diftances increafe; reciprocally, 


‘Of the Caufe of ‘the Printary Planet'sMa- | 
tions about the Suz, may be underftood =| 
‘of the fecondary Planets Motions, about. 


volve 
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~ yolve about the Suz in Elliptick Orbits, 
or fach, as, are\not very, far, different from 

them;.,as alfo,.moft of ‘em, . turn round 
their own Axes from Weft. to Eaft, the) 
Earth in twenty four Hours, about, an 
/Axe,..which: is ,inclin'd, to, the Plane..of 7 
~ the Eoliptick,. 66 +: and in. it’s: motion a. 


Rotation. obferves always a Parallelifm 
with irfelf, the Reafon of which, is, evig) 
dent, for.if.a Sphere move about an Axe) 
this Axe’ (there, being no other Motion 
jupposd in. the Sphere) 1s immoveab 
while in the mean time every Point. in the 
Sphere; deferibes a Circle about this, Axe, 
and therefore if a: Sphere move: either ima 

curve, ox ftrait Line, and at the fame.time 
turn round it’s, Axe, the Axe fhall_ alway, 
continue parallel cothat Line it was firft pa 

———_wallel,t0%, for that Impreffion which per 
—__petnats it’s Rotation upon Bie oti 9 che 


r ae ; 


ss ” Gmpulfe along long the Tangent of it’s Orbit,. se | 


two diftinc&. Motions, which never. 4 n rer 
fere,.andfo-each’ of them. muft conti nue 
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 the-fame asaf the other were not ;::fo that’ 

every Body turning :about its. Axe, and 
at the fame: tinie; deferibing a Right or 
| Grve Line, touft-of neceflity retain it’s 
| Axe: paralld to itlelf, if: nothing ele di- 
Khurbeit.>:\fapiter like wife; Mars and: Ve. 
guns, and our’ Moon, do\alfo tuin round 
_ their Axés, from Weftto Eaft, and would 
“tetain this Parallelifor, if not difturb'd by 
_ Foreign Violence. ~The Satellits of Fupis 
_ ter.and »Saturz do. likewife turn round 
their Axes, as is. evident:from hence,: that 
they, like our Moon, turn conftantly the 


i nd Nighe, 
| pndofram) the Rerallehifve of the Axi 'ta 


Sun, 


of the Year, Summer and’ Winter, Spring 
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Si Gnd its being inclin’ d to the Phatie: of 
the: Ecliptick, come the beautiful coal ’ 


and Autumn, which is of fuch comfort and — 
ufe to it’s Inhabitant!:'From the Opacity. q 
of the:Moon and Planets and their Satel- 
- hits, and the Obliquity of ‘their Planes to 
the Plane of the’ Ecliptick, together with 
their diurnal and annual Motions’; and © 
fome of ‘em revolving in Orbits, wich tal q 
one another,- ‘their Phafes, their appea= _ 
ring and difappearing their total and pat 6; 
tial Eclipfes arife. a 
§ XV. Since their Solidity aad Opacity} 3 
Chey Similar Nature of their Orbits j.and 7 
their: hatellitious Attendance,their Revoz i 
lutions about | the ‘Sun, and their Rotati: - 
ons about their Axes, their Gravitations 
and mutual Attrattions, the Proportion of | 
their:Periods to their Diftances from the © 
Center of Motion, the equable eaten i 
_ of Area's in equal Tene Since, I fay, all” 
thefe and many mere Particulars are exa- 
&ly the fame in our Earth, andthe’ other — 
Planets: with thew Satellite , it isnot im: ‘ 


eae ) 
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bf Matural Religion, — roy 
_ probable that they may be alike in “other 
‘things’ and that ‘they may: have Inhabi- 
tants both rational and’ irrational; Plants 
_and Vegetables ;\ Water and Fire anzlo- 
gous to, tho’ not of the: very’ fame ‘Na. 


“ture and Conftitution ‘with’ ours: and 

-fince our fixt Stars are exaQlly of the fame. 
Nature with. our. Sun, as fhall be after- 
“wards made appear, it ‘is very likely ‘thae. 
“they have Planets, and thefé Planets have 

| Satellitsy and thefe ‘Planets: and * Satellits 

have Inhabitants, rational and irrationaf , 

‘Plants and Vegetables, Water and Fire, a 

“nalogous to thofe itr our Syfter. On thefe - 
Suppofitions, which not only are not abi 

fard or contradiGory ;but on the' contra: 
ry-highly'probable, as thall be afterwards 
“made ‘appear more! fully;: what a noble 
and glorious Fabrick;‘wou'd prefent itfelf 
‘toourImaginations? Hows tt poflible for 
- anyone who had this Idea of the Univerfes 


forthink-it poffible fich a beautiful Sy fen, 

“cou'd ‘have been produc’d wichbutinfhite 

Wifdom?NonebutthewilfilsorobRidate 

cou'd refift fuch'a! powerfil Inpreflionof 
: eo divine 


¥ 


} - 3 “Pinetop : i 


divine Power and Wifdom:: On the othe 
- Hand,) how is it poflible to! conceive that, 
‘that smmenfe Number of glorious andSums . 
like Bodies of the fixt Stars, thofe waft and | 
huge Bodies of forne of the Planets (in re> 
a fpect of our Earth), with their hoble-ffs © 
tendance, were made for no other, ufe-but 
to twinkle to us in Winter Evenings, and q 
by their Afpedts to: forebode: what little 
Changes of: ‘Weather, or othet pitifal A ; 
cidents were to be éxpected below,. or to. 
be peep'd at by fome:poor Palery Fellows 
of Aftronomers?’ ’Or cam any Body forte 
himfelfto think, , that’ all Animate and 
Plants, have’ been exhaifted in futnithing- 
out. this poor Corner, while: the other 
fore: cami at fable pe src are | 


1 tek a # 


and. af icy bub bsp das can 
think fo poorly of the reft of the ee 
- Bur allowing, the: Planets to! be inhabited, 
| and that the fixt: Stars have their ‘Planets 
| and Inhabitants, yet-they. aré not:of: the 

He foe iain and ee ‘ich ‘shai : 


ferent Degrees of Heat and Lightt 
joy ;-asalfo the different Viciffitudes of B Day 
| and Night, and the Seafons of the Year. 
| Mercury is three times nearer the Sun, than 
We, and confequentl {chore nine: times 
Ms  mnch Heat: and Light, -he never temo 
ing thirey eight Degrees from that vaft 
Body: of. Light. Venus enjoys: twice as 


‘Hours, and.fo her Day is but one Hour lef 
‘than ours ;: the has all. the Phafesof our 
loon, appearing. fometimes. horn’d fomeés 


the Axe of his Rotation. to:the Plane of his 
Orbit, and confequently enjoysa’ perpe- 
tual Baninox,. but no: Viciflitudes ‘of Sea- 
f ass: he receives but vthe: thirds Part of 
our t Light and Heat.) Jupiter likewife en: 
joys: a perpetual Equinox, anda Day of 
ten Hours, but receives only. the twenty 
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x lanets 
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eee 
) of; our! Globe, asis evidentiftom the dif 


buch’ Featand Light, and! her Courfe 
about her Axe is perform’d in twenty. thrée 


mes: halvids Mars has no Inclination ik 


mith. parol: ‘our Heats and Seams butthe 
Bredthiiods 9-6) 210m sie yodt 3): 


as aid ‘The. Suretlit 26h) on feveral 
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Planets faffer::many: and: various) Difturs 

- bances in their Motions fromthe Sua; :a5_ 
alfo, the Primary Planets fuffer likewife — 
from the Forces of the Su; and of the | 
fecondary Planets. : Thus the Moon. (if ay 
&ed upon only by the attractive Force of 
the: Earth ) wou'd: by .a:Ray! from: the | 
Center of the Earth, defcribe equal! Area's 
in equal times, woud about the Earth in” 
one.of it’s’ Foci, defcribe a perfect: Ellipfe 
of: the: fame: Species’ conftantly, ‘whofe 
Plane. wou'd be’ immoveable, or always | 
the fame, and whofe Inclination to the | 
Plane of the. Eclptich, woud never vary's | 
but by the Adion of the Siz upon the 
Moom, all thefe Effects are’ difturb’d, for | 
fhe neither difcribes equal Areas in equ al 
Times by a Ray from the Center of the 
Earth, ‘but fomewhat larger ones in: het 
ConjunStions and: Oppofitions| with'the Sun 
than in her Quadraiures. | Neither is»her 
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Orbitakways {pecifically the faine, not is the 
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and. Oppofi tions, in every hevohition the 


‘deferibes anew kind of Curve, and both | 


y ‘the Situation of the’ Plane of Her Orbit, 
_and it’s Inclination to the Plane of ime 
Ecliptick, varies ‘every Moment, and 
all. thefe Uncertainties and Aberrations, 

“are: multiply’d- by her nearer ‘or remo- 
ter Diftances from the Sun, befides a 
great many other Integularities too tedj 


ous here to ‘relate. © Upon the account of ™ 


all which, it has been fo very hard for 4 
frronomers, to reduce her Motions to Rule, 
and to’exprefs *em in Numbers ; and yet 
all thefe Irregularities are wonderfully acs 
i counted for, from the Aion of the Siz 
and Earth upon her, upon the common Sup- 
pofition of the baw of Attraction, ev’nto 


a Nicety, beyond which CObfervation Gait 


‘not diftinguith, as is. evident from Mr.. 
‘Newton’s: ‘Fheory of the Moon, printed 3 in 


i 


Dr ‘Gregory's Affronomy, which is a fir 


prifing, Confirmation: of the Truth of 
that Principle. On the other hand, the 
Force of the: Suny but efpecially of the 
: Ms difturbs:the: ‘Motion of the Eavih, 
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ie Oppo afitions of the Moon. setlie c Suny than % 


. which, I haye, fuggefted :in ithe firfbl Chaps 


i rap Phiowpbiak pivees uy 
BS Is evident, drom. our, a 
fo. Gaéily follow., the; Motions ofthe 


| pie telpet. toi, thes. Sel AprRi | 
i oe Ms ag unrefpedt- Ofit sSatellits. ¥’ ¥) 2 


th them, jand tranfmictedto-ds, Yo | 
ty make chy appear lorlacid asd hes 


| 
| 
Moon, that he. who. knows. the: formeh; | 
with, Some: few, collateral Circumftances; | 
cannot bei ignorant. of. the-latter ; for: when | 
the Moon. comes. to. the vertical Point of | 
any Place WE. have,a Tide; there), as: alfo 
on. th e he P ace, diametvically: “oppofi te:to it; 
this Tide’ is  eteater at the Comjuuttions: and — 


at her Quadratures, ;and greateftiofiall dt. 
the. Equinoxés,) efpecially. if othe Moonie 
then, i wher. Perigenuty, the Reafons-ofialk i 
ter. pre nd. what, is here Laichofithe. Earthy 

‘Limitattons une lerfioddy|of any ip 
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’ 7 Stars, 1 Saturn fhines for all his 


‘the Sva.cThe Rays of theiSwou'd be: 


motelany Objek; »thati the:bef Eye of 
the World, cou'd:not by it, difcover themé 
Thei ‘ Difiance is: fo great} that’ the belt 
Telefeope, mftead ob magnifying em above: 
as hat they. appears to therinakled: By e:( as: 


ral pledodranicet how. ona foever)) does cons 
erably teffertherh; fouthae! they ‘appear! 


Globe ,‘apptoach nearer,thenrfome pve ty! 
f OU ethoufand Diameters of the Earth): (or: 

ce 04000; ‘Miles, allowing five: thew! 
ih farid iFeée to the: Mile): ione ands’ the 
re earithan another syetutheirsRarellax: fs 


t ane Saw Soe: us, °is to to thie Diftance of 
ot eh a 1766, 


a Sit arucal Region. Z ( 
| Wosled héw faintly. cin nefpedt ‘of! fome 


Bi alle ‘ ‘and yet his Diftance:is but a Point: 
i a relpée& of the’ neareft: fixt Star, from 


Moliidipated shefore;.they teach’d: fo res 


eyidodaypObjekjremov'id byanymenfus 


cakce. fenfiblejifany: atalk:whichcou’d not 
of the were at. my tovdeiate Diftances — | 
Mr. Jugen’s Computation; th eDiftance 


ikellucid’Points:ivBefidlesy-tho!-wwein:ehis, 


en eee 
eo ae 


Since then, both thefe are true, that they” 
- fhine by. their! own Light, atid: that they 


he brought: near us, or we near them, forit 


“te Now this being true, it 18 ite they 


from one another, -as the. neareft’ sof - “ene 


r nie. “Potoiopiycal Dincpes 


2 ane ie that is (allowing the Diftaace off : 
the Sun from us to: be.12000 Diameters 
of the Earth, and a Diameter tobe of 7846 — 
Miles, according to the beft Caleiilations}t i 
the Diftance of the neareft fext Star from — 
us, is at leaft 2404520928000" Miles, 4 

which a Cannon Bullet moving with: the: ~ 
Velocity it has, when parted from. the a 
Mouth of the Piece, wou'd {pend almoft 
feven hundred thoufand Years to go thro’. 


are at {uch an immenfe Diftance from us,” 
it is plain, they muft be Bodies like obit 
Suir; which wou'd be evident, cow’ ‘dithey! 


is. only the Diftance that creates our doubed 


Sphere. diem our: ee prene? is. one, of 
‘em , cannot be réduc’d toithis Rule. Bed 
Gidea? ‘their different Magnitudes,’ thew! 
that they are.at as, simmienle, Diftances 


is- fre is. hat. usbuti imagine our- felves: 
| ; remov ‘¢ | 
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ki 


Babs A 
a LAG 
LaF J 


DY ee ; 
45% 
bi 


emovd at an equal Diftance from the 
Sun sand  fext Stars, we fhould then certain- 
dy ‘perceive no Piffersnee between them; 
for as to all the Planets, that we fee now 
— the Sun, we fhow’ d not have the 


Ml 


united, in that one lucid point of the 


‘Sun. in this Station, we fhou’d have no 
occafion to imagin any Difference be- 
tween one Star and another, but fhou’d 
certainly conclude both Suz and (fixt Stars 
of the fame Nature; and knowing the Na- 


ture of ‘one, we fhou'd certainly \colielide 


the fame of all the reft, wix. that if one 


‘was a lucid Globe of liquid Fire, fo woud 
all the reft be , and that they were at im- 
nants PiRaices from one another. Cer- 


tainly if the fixe Stars attually: had Pla: 


there are feveral probable Arguments, 


(fome of which Thinted before) that they oe. 
have Attendant Planets, and no poffible 


aR Ge one 


: Yee ‘pacucal Religion, ie, 


leaft Glimpfe: ‘of them; both’ becaufe 
their Light wou'd be tie weak to affect 
us, and becaufe all their Orbs wou’'d be 


nets, and they Satellits, yet at our Di- 
ftance we cou'd ‘fee neither” Since then 


“8 Pikman Pao 


e Si, to. eyik,, the contrary, we may: fafe 
| conclude, chat the, ipext Stars: cima 


S the Sum, they. deferibe equal Area's inequal 
| Times, that the fame Liew. of Grav itatio Mt 


and their Satellite... iti 


er. four, . Thoufand,, “Years 


one or two; however, its certain,..thag) 


Mine i eeerenee ways: ‘worindiy | 


Sime stings ae lee 5 AR NEEL OR LOE, ahaa Aste 


Suns, in the Center of sin Beme of Flame a 


nS XVUL. Befi des Bote ckeaae mens | 
tioned, ‘ there} is. another. Speczes of E 
venly ‘Bodies, ee Al Ae fy whichis sie 
volve about! the, RY ee An) Very; Oblong y 
Elliptick Orbits; approaching: ‘to Paraboliok 
Curves... \Lhes ‘Limes,of y their Periodigah, 


i 
Revolutions: are very long fince int three ' 
(| 
‘ 
| 


$,.We have onee | 
pofitively y determin’d the Returns of above 


like our, Plante they. a, move:IN asreg 
curring Orbit , that the.(Sun. isin -ofe -of i 
the. Foci, of this Orbit ; tharby a Ray. from 
obtains.in .thenr,. which does.in the; Fle 
aes; that. their- Periodical Times.are ce 
tain and invariable, . and that their Motis 
ons. are, regular,, only their, Courfe in thein” 


eet ce ,otherd | 


oF al 


’ OF MACuLAL AReligiot. = rrg 
qa ———— | 
 another:,»/They.are-alfo: about the fame 
Bully awith..theo Plemelsscgentyally {peak 

- ing poand, dike, chem; ate’, compact folid 

1 Sadia but; firounded with a ‘wafthy 
large thin. Fluid, conan withcfeveral 

| meet Particles,~an d, compofing :an-irres 
 gularunequally dif; paki: »arid}uncertainly 
agitated: Mais, swhich:is call'd its’ leno. 

ob Spheres ‘-whole- Diameters, isten or fifteen 

‘ ali imes aslong as,that.of. its Bodyy Belides 

- yithas along lucid: Train: which is 

4 jeeurcalaat its Approach; tothe Sn, bythe 

_ Heat thereofjand ex tends fem times to | four 

- hundred, ‘Thonfatid? Mi 

_ It is always -oppofite: to: ee bina, pa 

_ dtvisthe;thiner-part. of, its Atntofphere; ey eee 
_ tremely. rarified by his, Rays; and-fo rare — 

| that: the Stars, may, be’ feen: through it. 

4 ‘This, Tail accompanies: it through tts Cutnke 

+ overall. the Rlaaciary Regions, encreafing — 
p in its, Approach. to the Suz; :and: Jeffenitig 

» in.its. Rece(s..;; Thefe. Comets: fometimes — 
) .come for near the )Sui,:as‘to” bevcheated | 
i to fach, a Degree that. they-cannor be. © 
_ gome cool,.again,. am: gone Kigaetdnds: TED tial 


he: Rec ae 


bcd 
Pea 


_ ©fuch benign Influes 


Years. This with its violent Motion in a 
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Curve, which comes near toa ftreight Line, © 
after it has pafs’d its Peribelinm, and the — 
irregular Difpofition of the confufsd | 


fit Habitation for Animals, that are not 


ina ftate of Punifhment, fo faras we can 
conceive of the Nature of Animals. And ~ 
therefore fome have thought it defign’d, — 


Mats of its Atmo{phere, makes it an un- — 


to fupply the Expenice of Fluids in the — 


many Years before,) that I am afraid no 


ences, are to be expect- 


ed 


Sun and the Planets. Butas have before — 
hinted, this does not feem fo very pro. — 
bable, becaufe Nature always fupplies 
conftant and regular Expences after a — 
con{tant and regular Manner. Now the 4 
Returns of thele Bodies are fo irregular . 
and uncertain, and we fo little feel the 7 
Effects of thefe Returns (which of ne- — 
_.-ceflity muft be fele, if thefe frightful Bo- — 
dies made the Reimburfement mention’d Sf 
fince the Suz and Planets are recruited all _ 
at cne:, orina very fhort time, of all the — 


Jofs they have fuffer'd in their Fluids for 


‘of Matnal Aeligion, — ae 


, 4 fom them. ‘I readily ‘grant, that there 
5 be fome Clouds of Vapours fweep'd 
of the Tails of thefe Comets, by the Sun 
and Planets as they approach them. But 
then, it is uncertain of what Nature thefe 
“Vapours are, for every Vapour will not 
Ses a. Fluid, unlefs its Parts be of 
fuch a determin’ d Figure and Size as the 
Nature of Fluids require. Now it’s certain, 
“that Heat will raife any Body into a Va- 
pour, provided 1 it be fufficient to diffolve 
“the Union of its Parts, and increafe their 
Bulk toa neceffary Dimenfion: Moreover 
ts hardly accountable how the Suz fhou’d 
draw from thence only the Fluid of Light, 
the. Earth, that of Water, the other Pla. 
| nets their proper Fluids; or if they were 
“fuppofs'd to draw all promifenonfly, how 
thefe Effeéts can anfwer the Defign, fince 
Water in the Sun, which wanted only 
“more of the Fluid of Light, wou'd be as 
improper a Gueft, as Fire on the Earth, 
which wanted only more Water. I think 
‘it is more probable, that thefe frightful _ 
Bodies are the storm 3 Divine Fuftice, 
a and 
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and).in. their, Vilits, dendus Benign or Nos 
 KLOUS. Vapours, jAgconding to the oe 05) 
of Providence that they may have brought, © 
and | may i full bring. about, the great: Catt i 
net of ot our, Syften, ‘by raifing. of Tide 
fang tbe Feats afl the Foo 
sis the Pi lanets, -and,, th very Nannie ae 
pt Orbits themfelves: and: that, th they may 
be the Habitation. of .Avinals in a ftate ; 
of Punifhment;, which, if it did dag look 
foo: -notigual, .t re, are many f Arguments 
to render not: a ds e. But, as for th 
-Diminution of the Quantity ‘of. Fluids, i 
Brgsananelt pet: It a eae fo fm na Wl 


( 


never, be fe nfible.. x 


Years , and . 


nay, be ghee, 
ie masts the Sun. edd ina Neal were 


brou be 1 Into- a dolid. Form, ut. would:x 10t 
vha a 
Veit. Body of the § Hid, bf A | ne as for 
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4 “the Fluids on onr, r Globe, tho’ \fomeic of,them 
_ be‘redueid.-into» a;foli bRorm;) yetupon 
} Examination it/will:be ;found.-that moft 
- of the: fameis again diffoly’d into-a Fl uid’; 
| for in} all Animals’. and. Vegetables’. fae 
_ Matter, is plain ;and.as; for, Miaérals: and 
- Metals Adoubt much, whethettherebe ves 
_ ty, many“new, Produétions:or Generations 
of thac kind,..fince their firt ProdaGion; 
So: that tho’ there be, fome:loGof-Fluids 
enon Globe;-yet| thereis Store enough — 
to fupply' < all theUfes of Life. and: Vege. 

q tation; for any finite number of Years ;.and 
- by the Frame, and make.of; this.our. Sy. 
j fens, it does not feem defign’d to latt-for 
_ ever, without fome confiderable Changes, | 
% “eG XIX.) Thus: Uhave ‘given. thort 
’ View of this Syfleut of things, as itis at 
| pi and Lam of, Opinion it iscpretty 
_near}the-Frath..,Andsnowlee anyconesfes 
preety detiert-vipon she Haflae)%:Magaia 
_ feeence 5| Beanty, Order, and Symindti'y of 
P ihis, Stee and try af he can thiak ie ‘the 
| Effet -of Chante, oiif beccanyfo much 
as donde; eae | tome) indo ps abd” 
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powerful Architect has rear’d this noble — 
_Fabrick, But to drive the Argument far- — 
ther, let-us enquire a little into the par~ _ 
ticular and obvious Defigns and Contrivan. — 
ces of this Divine Architeture. And 1. Tt — 
is plain from what has been fhewn, that — 
the univerfal Principle of Artraéizon ‘or — 
Gravitation obtains in all the Bodies of — 
this Univerfe,; and that the Motions of — 
all the Planets, their Satellits and ‘the — 
: Comets, are govern'd’ by one Condition — 
thereof, viz. that the Force thereof at — 
| different Diftances from the Center of 
ss Attraction, is reesprocally as the Squares 
‘ of thefe Diftances. Now is it atall pro- — 
bable that fo univerfal 2 Law, fo powet- — 
ful a Principle, and fo conftant.a Rule © 
fhou'd be owing to Chance? If one with — 
too00 Dice, fhou'd throw 5000 Sizes; 
once of twice, or even 1000 ‘Sizes — 
once and again, we might poffibly fay " 
he did it by Chance; but if with an al” 
moft infinite Number of Dice, he fhou’d 
always without failing throw the fame — 
-* fide in’em all, we fhou’d certainly con- 
cays" ee ite CUMde,"s 


of ataral Religion, | 1g 


f aale, the either did it by Art and Con 
_trivance; of that thefe Dice cou’d turn 
_ up on no other fide. Now I have demon- 
| ftrated that Gravitation is not effential to 
_ Matter, and fo it might’ have been with- 
 outrit; “and yet all the Bodies of the Uni- 
{ verte, fo. far as we. can difcover, are en- 
4 dow’d with this Principle ; and therefore, 
iy 


it was defign’d by him who laid the 
“wor of the World. 2: kt is 


worth: our Obfervation to’ take Notice, 
~ how conftant and beautiful a Proportion, 
‘the Times of the Revolutions of all the 
Planets, and their Satellits, keep to their 
_ middle "Diftances 5 for univerfally, in alk 
_ the Revolutions of the Planets about the 
Sun, and of the fecondary Plazets about 


ma Sefquialter: Proportion: to the middle 
“ Dif kances; or the: Cubes of: the middle 
Diftances, fromthe Centerof their Mo-: 
tions, are in all of them (Plaiets and Sa. 
4 tellits) as the Squares of| the Periodical: 

Revolutions.» 3.All the Planet’ by Rays: 


| the Primary ones, the periodical Times is 


ali the Suz, and all the Satellite; by ~ 
ba Rays 
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Rays from: ‘theit ‘Primaryo Planets, : hada 
-feribe féqual =Ared’ssin: equal Timesjxése: 
the rta's: defcribid, arevalways proporti2 
onal-to: the*Times.: “So-that when they 
approach>to:the! Center sof their: Motion} ~ 
they! movecfaftér; land: wheny ‘they recede _ 
fromm at , flower ;/1 fo cas etoneompenfae 
their -Nearhefs, ; by, their Swiftniefs, ‘and | 
their /Diftance by: their ‘SlownéG sAbi 
ways makingsiup'equal Yrea'svinequall — 
Times Thefetwofovuniverfalp and fo — 
ee camh of the: Mottonscof" the! 4 


| Se ubtd ebawiof Gan, ju we ; 

mentioned ° to bé the? P rinciple: ‘of i the pe 
‘Heavenly Motions.:.Gan any ‘Body now). ¥ 
who: confiders how ‘many things. are cons — 
chifing 10%, cando depending ‘upon thefet 1 
hdatciful- Proportions » and: regular BffeGs) 
for iniuch:as ionce queftionswhierher:the | 
aré the Produ& ofiinfinic Wildom? € ‘ie 
tainly nothing: léfs ‘cou’d ‘be dificient; tor 


| wpakéiché Cukadbiviods Bdjut che Roewbyendl 


- — determitieithe Fowl , lutoceffany towards! 
eos yank us Walaa the | 
mel” fl’ 


a she edidion, ry fxchi sbndh old pia 
hl Jaul Adb che? Planeremate fe 
rife p:if thatedy\aa relpece ofthe Sui, 
thac ithe. Denfer Planet, is RID neareft 
jim, and ithe‘lef$ Denleytis farther ie 


ale isithélmoft. remote ‘Now cai any 


| Defign Poi certainily, it) 18) fo obvious 

Sa) -ennccil oftitsofor itis ‘plain’ the 
“greesof Héato'ts fit ic for navdral iProdyz 
tions $s and the: Tele Denle,. needs only a 
lk efler-Depree'of Heats for the fame Endy 
Anidicconfeuently, sthein Diftances: weie 


psthe by e201 ka sveryigaod 9: Argumerié 
sdowith Deprécd Of ‘Pleat awe ary fort 
Getiere were no-Creatures: foenjoy phesBee 


nefie Of “em. atid We’ all know Nadteolne 


leo? " AG ‘thefe 


oy meh Fearn hina ; tied the Teaft-Denfe fevok 
[e} ithinlethis was for ordered: without | 


; mie eae requires a'eteater Det 


{ ue is''very® Realoi: “and vehia 


forthe, Phair being inhabieed’> fince 
soar Denfities, he) Sache Ae 


nai atau alProduaions2 now this AG; jahnicné : 
and the fenatural PraduBions were uifele fg “i 
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thefe Accommodations are provided for le : 
ving Greatures, there are fuch certainly to _ 
enjoy ‘em. 5. The Velocity of the Plas 
nets Motions; is fo adjufted in refped 
of the Suz, and the Velocity of the Satel. 
fits; in refpect of their primary Planets, i 
that the Plawet which is neareft the: Sum; 
moves fafteft, and thofe more remote, 
lefs faft, and the fartheft, floweft of all. 


e 


And fo in the Satellits; the neareft to the 
primary Planets, moves quickelt, andthe 
- remoteft, floweft: For fince the Centri. 

petal Forces, are reciprocally, as the | 
Squares of the Diftances from the Center, 
and. the Celerities in that. cafe, recipro- 
cally; as the fquare Roots of the |Diftan< 


ces from the ‘Center; and fince the {quare 
Root of the remoter Diftance is greater, 
than the fqaare Root of the nearer, there- 
fore the Velocity of the .nearet, is grea~_ 
ter than that of the remoter. | Now: this, 
is a’ wile Contvivance of the Author of 
_ Nature , for fince the nearer Planet enjoys. 
beds more of the Heat of the Sun, than thejre~ 
|» moter, it was fit the Viciflitudes of the. 
sigigt | : ~ Seafons 


for fince their Ditancés are leaft,* and 
their Velocities gieateft, that are néxt 


the Sun, ‘their Periods muft ‘be fhorteft, 
and fince they all move about' their Axes, 


mot,’ if not all of them, making there- 


1 by fome Angle of other with ‘the Plane ’ 


of their Orbit; they ‘mult‘admit of Va= 
‘tiety of Seafons; and where the Heat is 
“Bteateft, thete for the''Conveniency of 
i natural Production , “at was’ neéceflary the 
Seafons fhowd: be ‘thorteft’; where’ the 
Heat is leaft, there the Seafons fhou'd be 
longeft: Now all thefe' Effeéts are taken 
cate'of by this adjufting of the Velocity 
_to® the Diftance. And what is here {aid 
/of the Seafons-in refpe& of the- Planets, 
“inay be underftood of the Sutellits Influ- 
“ences,” from’ their “primary Planetss for 
whatever Effedts the primary Planets pto- 
duce on the fecondary ones, itis doubrlefs 


ay 


“moft convenient , the Viciffitudes there. 
‘of thou'd be quickeft; in'the neareft, and, 


aay Can | 
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floweft in ‘the remote Sutellits. And = 
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his as s well as the. former vidsia convin, 
_ cing Proof of the Planets being i inhabited ; 
for all this beautiful Contrivance 13 lof 
if there be no Inhabitant in thefe mires 
Bodies to enjoy the Benefit of it. 6, All” 
the Planets , defexibe about the Sun in : 
one of their. Foci, Elliptick ( Orbits of one 
Species or another ; and all the Satellits i 
defcribe .about their primary, Planets in 
one of their Fei, Elliptick Orbits alfo; 
and the Planes of all the Orbits do very 
nearly coincide. with one another, , and 
with the Plane. of the Ecliptick. That | 
the Planets defcribe Elliptick Orbas about — 
the Sun, _there’is no, manner of doubt. 
now among Aftronomers. And tho’ they, 
fay, that the Orbits of the Satellits are 
not exactly, Elliptical, yet. that. is, from 
neceflary Caufes, and is. not, owing, to” 
Chance , but. to the already. eftablith’d | 
Laws of the Univerfe yet full their Or- j 
bits are nearer Ellipfes than any other Geom 
metrical Curves, and may be reduc'd to 
thefe ; and thar, the Planes of the Orbits of 
the Planers coincide with the Plane. of the 
‘ Ecliptick, and with one another nearly, is | 
matter | 


os ere ees et 


of gspatural Religion. i a4 


' matter sof Obfervation.' Now is-it imagi- 
_nable, this beautiful and conftant Pwaes 
| of thefe ‘three things, of Elliptick Orbits, 

_ the Situation of the Suz inthe one of the 
hui: ‘and the Coimcidence of the Planes, 
of. the Orbits, wath that of ithe Eclip- 

- tick» cou’d bine been the Effect of Chance 
_and Cafualty? Or that it was without 
| Defi ign or Counfel? No certainly, for - 
“the: Advantages’ thereby anfing to. our 
- Earth | in particular; are evident; for there- 

by; the colder and more Northern Places 

of our Globe, are brought fome hundreds 
of thoufand Miles, nearer the Suz in 
Winter, chan in.Summer ; which cannot 
_but be of fore ufe_to thofe Places, that 
by the’ natural Giuttes of ‘the Earth, are 
depriv’d of the benign Influence on the 
Sun at that Seafon. . Now this Benefit 
-wou'd \be: conftant: if the Place of the 
Peribelium did not change; but fince 
‘that is not conftant, the poles 3 is not du- 
rable , but temporary. But this. change 
4 ‘not now tobe taken notice of, finceit — * mv 
>a Queftion if thele liregularities Were: * es 
i; K 2 any. “i 


(6 
> alias 


ever be the Defign: thereof, yet: the 
‘conftant Order of thefe things are a fuf= 


move about their own Axes, the Axe of | 
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any part of the firt-<Contrivance of : hie 
Univerfe.. Now tho’ in the reft of the | 
Planets, the Situation of their'P eribeliay 
is, indt) the fame; yet nothing is: to e 
concluded from. abbr again{t this Ar. 
sutment, fince we: hier not: the Nature — 


~ of their Inhabitants,’ nor of their Naturak 


Produgtions: But this we may conclude, — f 
fince it is of notable: Ufe to one of ake 
Planets, 1 cannot be amifs to‘any of ‘em; 
they: agreeing: in-moft things © : But: Winidl 


ficient Proof that they were not Cafual ; | 
but: the work of Infinite Wifdom, 7. tee 
Sun, allothe Planets; and their \Satellits, 
to ae as we have ‘had ‘occafion to: know, 


this Rotation is alway parallel toittelé and) 
they revolve’ all:one!way. from: Wet to” 
Eaft, and that in Planes, ‘almoft coinci=- 
debe! with one another, een that of the 
Ecliptick, As:to the: basin about. i, 
own Axe, it is matter of Obfervation in 
_ the Sun; the ss Mars, Tapiters Ven “ 
t Cc 


a 
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_ the Moon, and it -is very probable in the : 
_ other;two:;\ and -as to'the Parallelifmeof  ~ 
/ the; Axe, of) cheit Rotation, -it-is, demon- | 
ftrable 4 priori, as L have formerly fhewn; 


2) 
and wou'd be nicely.exact, if the fame : 
~wereenot difturb’d: by, fome collateral 
- Gaufes 3 ,a8 -alfo the Coincidénée of the 
Planes of this Rotation, with-one ano: 
_ ther, -andiwith the Plane of the Ecclip- 
tick, is fo: very. near the Trath, that the 
_ {mall Difference: from. it, is snot to. be 
_ regatded: »Now, can» thefe :conftant: and 
_ tegular Effedéts be afcrib’d-to any thing, 
_ but an over-ruling Providence? Can Jum. 
ble, and. Corifufion produce regular aind 
invariable Effeds? Itisaltogether impof. 
_ fible,. and ‘therefore, nothing but the Au- 
_ thor of ight; and, Order, and Beauty, 
coud have brought about fo uniform , 
_andfuch conftant Effedis,..| Farther, lee 
"dis. now. confider,. that all thefe. beautiful 
and’ comely’: Proportions, all thefe con- 


he 


ftant: and immutable Effects, all thefe 


“uniform and regular Appearances; which 
“dgite, not to actew.things, or in fome | 
Res} K 3 parti- . 


tie 
a 


pe 


km j 
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particulars, but in moft of them, to all. 
the Planets, to all their Satellits,; to the 
Sun, and the Moon, and the Comets, and — 


in a word, to every thing im this’ our 


Syftem, might have been varied, feve- 


‘em fitted fo-well, to the prefent ftate of © 
things, and: the univerfal Benefit of ‘the © 
whole Syftew, as thefe: already fettled. — 


yet none of them wou'd have fitted:our 
prefent Circumftances, ‘fo well as tothe 


Reciprocal Duplicat. | There are: innume-— 
rable proportions, befides the. Sefquialter, 
yet none of em had fuited us) for well, 


Thus there might have been’ an afinity — 
of different, poflible Laws of Gravitation, — 


becaule this is the Effe@ of thes Law of 


Gravitation, and on thefe two, all the 


-— fabfequent Advantages from the: prefent 
eftablifh’d Motions of the Planets-depen-— 
ding, any other different from «thefe 
woud have depriv'd us of thofe Advan- 
tages. The various poflible Diftances of 
| the Planets from the’ Sux, the poflible - 
_. Times of their Revolutions, their poflible 

aera | aad 
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A caleitice;: vthe poflible: Figures of ther | 
Orbits , pid of the Inclinntions of | their’ ; 
“Planes to one atother, and to the Plane 
, _ of the Ecliptick , their pollible Denfiries 
and Bulks; andthe poffible Changes of 

their many other Affettions, aré in’ num- 

_ ber infinite; and yet\I have fhewn that 

- moft of. ihe: as they. are at prefent , 

_ bring very confiderable Advantages | aisle | : 
‘them,-to’ the ‘Syftem in: general, which ‘ag 
* confequently woud ‘be loft, were ‘they 
| difpos'd after another. maniier. Add to 
thefe; thatall thefe Affedions of the: Hea- 
_venly: Bodies, might have been in’ no re- 
petlncs Order 5: not conftant’ Proportions 
Ratalhs, and: confequently> the ° poflible 
Varieties’ of the: Celeftial - Bodies: might 
have béen: infinite among'vemfelves; and 
coe frony thofe now. mnshitketied?: ‘But. 
deeing .every: thing’ 1s: adjufted by: weight 
“and wieafure ;. deeing® they ‘obferye’ ‘Order 
jand: Proportion, and thar pees a ‘one’ of 


Ly print Rate nai sfilEladinib’ Cates mica 
pert the» notile: and the: feveral Pairs! ii 5 
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oS XX. Having: now confidered, ‘fome 


tothe. fixt Stars, can any thing beget — 


Philolophical penciples 
Got -isiad dete ginatliean coll 
ufeful,..and convenient, who.that ‘con. 
fiders all thefe things} dares:-fo much a¢_ 


_doube whether he who:didiall thefe things 


fives ang reigns forever andever? or who: 
can forbeai to admire and adore him, who — 
weigh d the Mountains in Scales, and the 
Hills ina Balance, who ftreteh’d the Hea. 


like a. Curtain, and held the: Earth in ‘his © 
; o i . = 
Hands, whoferight hand: and ifirong' Arm — 


does wonderful things paft finding ONE OFT 


t| 


not 


4 
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_ not only their. different: apparent: Magni: 


tudes, -but likewifé the number ‘of thofe 


_ For upon the Suppofition, thae every fixt 
Star, is like our Sun; and: governs ma 
_ Portion of Mundan {pace equal to ‘Our Spe 


ana 


_ fiem, then there mutt be only as many fixe 
| Stars of the firft ‘Magnitude , as there ate 
_ Syftemsthat canftand round ours; but there 


are but'about twelve! or thittcen Spheres, 


_ that ‘can’ ftand round a middle: one; ‘equal 
' to ’em; and fo°many' are the Srapso6F 
_ the firft Magnitude. Again, if weexamine 
how many Spheres can ftand round: this 
- firkt Range of Spheres’ we will find theit 
_pombet betwixt forty eight and fifty two, 
_and fo. we find the number ‘of. the Stars 
_ of the fecond' Magnitude.’ As for the fe. 
_yeralother Magnirudes, itis: not! alte 
gether poffibleto ‘determine ‘their num: 


sa 


_able-from:thofe of the other Magnitudes, 
a8 the-firft and: 'fecond are.’ Befides; I 
‘do not’ plead: here for! ‘Accuracy, ‘but on- 


| of the firft;:and 'fecond Rate, doés évince! 


’ ber, ‘becaufe' they are’not fo diftinguith, 


“Ayfor things being neatly {5 for, Edo 
Que : : sas 


noe 


not think that: the fix Stars, aré either 
all of the fame real: Magnitude; or that — 


Ma Thermometvical. Tubes, arid. drives; ther | 
and hy ) ~ through 


Ce 
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their Syffems, are all.of the fame Dimens 
fions: thefe things being nearer any Re= _ 
gular Proportion, than they are to Irre+ 
gularity, is fufficient for my Purpofe; for _ 


itis impoflible for any Body, ferioufly to — 


confider in his Mind, or view with. his 
Eyes, what is certain about. thefe glori= 
ous Bodies, to’ hinder hinfelf from being _ 
ravith’d with the Power arid: Wildom:of © 


the Great God of Heaven and Earths. o* 


§ XXL. How. beautiful and; glorious a — 
Body. is the Sv, and of what-abfolute — 
Neceffity to the-Being of all Animals and 
Vegetables! As to Vegetables, itis beyond ; 
all doubt , that without him they coud 
never rife above! the-Ground ;~ for-it ‘is 
his’ Heat: alone, thatirarifies thejfizyijur 
ces-about their tender Roots; and makes” 
them force their, way, to‘difplay-all the 
Foldings:of' the flender’ Seed, and ithere- 
by to, augment: their Parts, ‘juft as) we 
find. his Heat;--raifes: the (Liquor; the — 


be te RADE RA cnte 


through’ all’ it’s ~winding Branches, and 
_tho® perhaps Animals; might make a for- 
“ry Shift “(luppofing Food ¢ou'd ‘be fap: 
_plyd ‘em without’ his: Influence) in a 
_ perpetual State of Darknefs, yet it woud 


_be avery miferable fort of Life, and coud — 


4 be: of no-long continuance ; for'we know; 
how’ necefiary the Suz is to purifie our 
Air, and to exhale the voxions Dews. and 
“the baleful Vapours of the Night Y we 
-feelia fenfible Joy in his Light, and Hea. 
vinefs-in his Abfence ; foul W eather, and 
a cloudy Day, isa Difeafe alone, and he 
who underftands the Animal Occonomy, 
knows the Reafons, ° and the Mechanical 
Neceflity of all thefe things. One thing 
evry’ Body knows, wiz. that by ‘the 
Heat ‘of the Sun; and the AGion of his 


- ee 


“eretory Duds of Perf piration;«‘plac’d alon g 
jall’the '{uperficial Pats’ of the Body are 
vopen'd, and enlarg’d; ‘and fo thofe Exha: 


ations, ‘which Nature has defign’d thou'd 


Tbe’ camy'd outoof the Body, ‘are more 
‘fredly and plentifully-deriv’d; whichomuaft 
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Rays; that infinite: Number. of the exeret - 


a 
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needs give.a greater Freedom to the Blood — 
and Spirits ,) the, contrary: of call. which, \ 
Siar, But. of this more afterwards. Its 
being fituated immoveable in the Cen- i 
ter of our Syftem,, no Body who hasbeen 
at the’ pains to.confider the Matter, Ibe: 


Le 


lieve doubts, now,. for not to. mention at 
prefent, the Controverfie about the Paral-_ 


ia) 
ee 
gt 

| 


\ 


lax of fome of the fiat Stars, which Mr. 
Flamflead has obferv'd, and whereby he ~ 
pretends ;to’ demonfirate: the Motion, of | 
the Earth, and confequently the Stability © 
of the Sun’; there ate fome other Argu-— 
ments that will have fufficient Weight to 
fettle the Matter among’ thoughtful Men, — 
For 4. It is altogether impoffible to, ac- 
count for the Appearances of the:Planets, _ 
their Sutellits, and.of the fixt Stars, in any 
tolerable, manner, without, admiting, the 
Motion ‘of the Earth) (2. :Ttds'likewife 
impoflible to account for’ the Motions. of 
the Comets; upon any other Suppofition. 
~~ And; 32 that), Analogy. of the) Periodical 

_ Times, ‘to the midle| Diftanees 5 which 


Lae as saan? sia 
ny A 


‘of Poatura Region, : 4% 


is. the’ ficeetiary! Confequente of ‘the oftas } 


lifh’d! Liaw-of. Gravitation, : does demon- 


unle{s we woud fubvert the whole Syflem 
of Aftronomy, and difprove the Caufes of 
all: the! Celeftial Motions; we {hall never 
be: able: to prove ‘the | Stability of the 
Earth. For if the Celeftial Bodies attra 
one another in a duplicate Proportion recl~ 
procally, to thei Diftances from the Cen= 
ter of: their Revolutions, then the Earth: 
(and not)'the : ‘Sun:) moves. _ Add. to: all 
thefe, that there is no tolerable Objecti- 
on againft the Earth’s Motion; but. has 
had 2 fulb Anfwer; and a) plain Solutions 
Now: what an: Tnfidaice of :Wifdom and 
Contrivance is this, in placing that Foun- 
tain of Light and. Life, in' the Center of 
his ‘Syftem. How: unartfal: wou doit have: 
been, ‘to have fet him in a‘Cormer,’ when: 


he was'to have giv’n Light and Warmth: : 
to all the Bodies roundhim; befides, tor. 
‘the confervation of any: uch: Suppofit ition 


“(fuehas the Tychonick or'Ptolomick ,) there 
“are: deme fo'many different. Laws: cof: 


meee 


ftrate thé Earth’s Motion 2 priori; {o that. 


-_ Satellits, fo various in their Bulks and De 
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Gravitation; that any reafonable) Perfoni 
by inquiring into them,: wow d-cafily’ dif) 
cover, that whatfoever was Matter of 
fa&, yet this Pofition of ours -was the: 
the moft fimple and eafie, and Jook’d mot 
like the EffeG@s of Wifdom’ and Defiga’s, 
For here one fingle Law, accounts 'for alli 
the various Motions: and:|Appeatancesvof 
the Celeftial Bodies... Thus then this reat 
and glotious Body isifixt, like a powerful, 
and. a “kindly \Mowarch'-on: his: Throney 
diftributing Light, Warmth, and Life an) 
plentiful Effafion, to all his furrounding: 
Vaffals, and that fo equally, that they 
neareft. have not too much, nor the red 
moteft too ‘little. « Thefe are fuch, great, 
fuch wife Ends, as clearly ipeak the Om-_ 
nipotence and Owmnifcience' of their. Author. 
Moreover , let's confider, with how! 
much Artfulnefs his Bulk and Situation; an} 
re{fpe& of the Planets, is contriv'd-to havel 
juft Quantity enough of Matter to draw 
round him thefe Mafly Bodies, and their 


i 


ftances from him); and that in regular 
aie ands 
md 


“af Patucal Anigion, 


z and . uniform Orbits. - How exattly his 
Body is. rounded, : how fully ic has been 
aturated. with the Fluid of Light, to be 


 fenfible Diminution, tho’ there are .con- 
er oe ee A ; ® ; 2 
fant Emanations, thereof upon his. Atten- 


dents... As for his Rotation about his'own 


Axes it isyno) doubt. likewife, for wife 
Ends and Purpofes, perhaps it may-be for 
the better propagating, and emitting this 


Fluid. of Light, through the Planetary 


: Regions; but l.am-rather inclin’d..to bes 


lieve it may be the neceflary Effeé of the 
‘Fluidity of his Body, it being very. well 
known, that the Particles of all folid Bo- 
‘dics running into fufion, by the Force of 
the heat, are turn’d innumerable different 
Ways; and fo by their Oppofition and In- 
terferings, are at laft determin’d, into a 


¢ucular Motion of the, whole. one way:. 
‘However: this Matter. be, we have here 


fufficient Inftances of Wifdom and Des 


a being infinitely perfect is. the Author 


“able to laft fo many Years without any 


fign: to enforce. upon us the Belief that 


an gt wis sain) iment 


XIE “We'c. can ‘no J Gehewaesee gather 
abe P sfetblnels of the fecondary Planets, ‘to \ 


their primary Ones, but by fuppofing' the - 
eft may reap refpestively, fome thing ‘as 
| nalogous, ‘to the Benefits we of the Earth, 
receives from our Moon, whichare 1: ‘The 
‘fopplying of othe Sw 10 the Night. time; 
for at leaft. three fourths of che'Year.’ Now — 
how comfortable ‘arid -delightful-a thing 
this 1s, Travellers arid’ Voyagers can beft 
tell) “Cinriofity § 5 Ambition and Luxury, i 
haveriow iiade it neceflary, that fome part | 
of Mankind fhou’d be travelling by Land 
or Sea, in the Night’ Seafons-, how plea. ' 
fant then, and joyful a thing,’ is it tohave | 
aLight | held: us forth: from: Heaven; not ) 
only to guide our Steps; but ‘to direct us. 
m our Courfe, and to point out to us, 
how our time’ wears out ? For a very lit= 
tle Experience, makes us reap’both’ thefe 
lat Advantages from’ the Prefence ‘and 
Motion of the Moon: 2. She' raifes out 
Tides, twice in twenty four Houts, which 
. how. abfolutely neceflary. it 1s: ewan the ) 


~ fabfiltance of Animals and Vegetables; we 
{hall 


| 
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i thall x now vthews Every Body: knows that 


+. 
B 


ea ee oO 


ot Raturar Religion. ai iy | 


a-¢ Lake or Loch, that has no frelh Water 
runing into it, ‘will by the heat of a few 


Months, ed its Stagnation , turn. into 


yee. Rtinking rotten Pudle, fending forth 


__naufeous and poyfonous. Steams ; tor tho’ 
I. do mot, think; the conftituent Particles 


of Water themfelves, are alter’d by this 


_ Stagnation, . yet no. Water is abfolutely 
pure,. but .contains a greater:Quantity of 
_ Flefhy,; Bony, Earthy, .Salin, Metallick, 


7 
eee Ss 


and Vegetable Particles, than of pure E. 


_lement ; and it is upon thefe, the heat - 


, operates, by diffolving, their Union, and 
combining ’ em in’new Forms, and. fepa- 
_ rating, thele zoxioys Particles. which pro. 


_ duce this Effe&. Now tho’ there be ma< 
nyt thoufands of frefh Water Rivers, daily 
_ runing. into.the. Sea, yet.they are very in- 
confi derable i in re{pecd of ithe vaft Ocean of 
Salt Water; and wou'd by no means hin- 2 
der It's Stagnation, and confequently it’s 
Corruption | and Stinking. , But, admit the - 
Ocean: once flagnated, and then the firtt 


; pid woud, bes that. all the - Places to- 


nh ‘i ward 


ee ee ae Fil i 


wana 4 the hanes! WOR I Be ful wr ght 
upon by the AGtion of the Sun, - atid: kum’ | ‘ 


terwards the Plants and Animals; where- — 


~ the Suz, ‘to ‘have it’s mixture’ ‘corritpted: — 


toa Mephitis, and then by: Degrées' It” : 


woud get farther * till the whole were 


<j 
become more baneful and poyfonons than | 
the Lake of Sodom and Gomorrah: where- ) 
‘by the Fifbes wou dbe firft deftroy’ "d| and © i 
by the noxious Steams thence arifing, af-— 
as by this Action’ of the: ‘Moon, ‘the Wa : 
ters are lifted up: ina heap, a9 ie “were, 
and then let fall again; whereby the Wa. 
ters near the Shores} are’ conftantly fe- | 
curd ‘from Stagnation: and ° Cofniption, | 
and the “begining Malady’ ftiffed:° This 
perpetual Charge: of new Water on the” 
Shores, keeping any one Portion thereof, | i 
too fhort a time, ‘expos’ ’'d'to the ‘heat of | 4 


Now whi a noble Cotitrivance ave’ we i 
here!) by “appointing” an’ Attendant” ‘to 
our Earth, all ‘the Vegetables ‘and Animals 
are | preferv’ 'd from “certain: Detridtion y | 
fi ( but Lam of. Opihiont that to the full effedt | 
of this je Delign; ‘the°Salt ‘of the Sea 
Vs does, 
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] em very ‘mich contribute; for as I have 
t. faid before, and may ‘obferve' afterward, 
i the pointed flender Particles.of the Sulr, 
ftick the Parts of Bodies: fo together , 
that the Particles of Heat, cannot {o eafi. 
vy tear “em afunder.) Befi des this, how — 
ey Conveniencies for our’ Navigation, 
in Rivers and Harbours, ‘does this ebbing 
‘ Wasid flowing of the Sea’ aftiord 3 > No Body 
that confiders them, ‘can ceafe from won- 
der, vor'can ‘continue in Unbelief. And 
W cie perhaps § it will not be:amifls to con- 
Hider that if our Earth had any more than 
one’ Moon attending | it, that we fhou’d 
_ feceive more Damage than Advantage from 
“at; for tho’ perhaps thereby our Light in 
“the Night (provided fhe were of any Bulk, 
| ‘or at any Diftance near to that of our pres 
fent Moon) might be augmented, yet at 
“the Conjunttions and Oppoftts itions With one a- - 
5 nother, and with the Suz, we fhou’d have 
Tides that woud raife the Waters to the 
“tops of our Mountains, and in their pe nol 
tures we {hou’d have no Tide at all. 
ff ort, if our Moon were biger or nearer - 
Earth, or if we had more than one, atany — 
e Mees bw 4 tole+ ns 
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tolerable diftance from us,we hhou’dbe evety 
now and then, in hazard of being drown’d:; 
and if our prefent Moon were lefs, ‘or at. a 
greater diftance, or if there were none 
at all, we fhou’d be in hazard of being 
ftifled by the noxious) Steamis- arifing — j 
from the Ocean, which. wou'd ftagnat 
more than it dow does. From all which — 
its evident how wifely our Satellit, has 
‘been contrivd for our Purpofes. » ‘As for 
the numerous Attendants of Fupiter and i 
Saturn, they muft be reafonably expected ‘ 
to fit the Neceflities of the Inhabitants of ; 
thefe Planets, fince our Moon {uits us fo 
well, and shio! the Fluids of thefe Planets, 
be ink info great hazard of corrupting from 
the Heat of the, Sw, yet they may pof 
fibly be in hazar * of being congeal’d by 
the Violence of the. Cold, and..the fre-_ 
"quent tofling and: turning ‘ate of them, — 


et 


| ea the: united, or ret hae Rarcrs af te 


My However the thing b be, we may here hd 
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| ferve one very fignal Inftance of Wifdow 
and Contrivance, in placing the Heavenly 
_ Bodies at fuch’a Diftance from each other, 
and efpecially the greateft at the oreateft 
Diftance; for had they been fituated much 
_ ‘nearer to one another, they wou’d have 
_ ¢aus'd’ prodigious Diforders in very diffe. 
rent Manners, and in particular {uch de- 
- ftructive Tides where-ever there was any 
~ Quantity, of F huids, or great Oceans, that 
neither Animals nor Vegetables wou'd have 
been able to fuftain their Fury ; which 
_ by this prudent placing the Heavenly Bo- 
- dies, at fuch a Diftance from one ano- 
“ther, arelintirely prevented. 3. From our 
E Moon the Eclipf es call’d by her Name pro- 
cecil; which is of exceeding ufe in Navzi- 
‘ gation; for by them the Differences of 
_ Meridians, and the Longitudes of Places 
"are determirt d, Of the fame ufe are the 
_-Eclipfes of the ‘Sun, and of the Satellits 
of the other Bhedes which laft being 
a 


. fo frequent, are of wonderful Affiftance, 
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toward the Solution. of this fo defi rable . 
e pane fo much de{pair'd of Probleme. And. 


L3 1 Mp OR, 
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- vantages arifing from the Motions and 


‘tle more to fay about them, than what 


_ ted, with that Care becoming fo noble 
_ and ufeful a Part of Philofopby.) and 


4 
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upon this Head of Navigation all Affro. 
womy comes in, without which the othet ‘ 
were meer groping in the Dark; but the — 
World 1s already fo fenfible of the Ad» 


Appearances of the Heavenly Bodies, in the — 
Matter of Navigation, that 1 fhall infift ’ 
no farther on this Topick, but from this 
whole Section about the Ufe of the At- : 


tendants of the Planets fhall infer, that — 
they are not mute Perfons, in this great 4 
Drama of the Werld, but loudly pro. 
claim the ifdont and Being of their — 
Author. | 


S XXIIL Asto the Comets, 1 have lit- i 


I have already faid, their Natures, Orbits, — 
Motions, and - Situations 5 have been fo | 
Jately determin’d, (indeed it is but of late, _ 
that the Affronomy of the Planets them: _ 
felves, and their Satellits has been brought — 
to any tolerable Perfe@ion, and much la. _ 
ter fince final Caufes haye been cultiva- 
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is 
- bout, ‘em..extant,) fo few of ’em, that 
_ we know, of; have. vifited us twice, that 
_we have {carce any. folid Foundation to 
build our Reafoning upon. Only, as 
~L have before hinted, thele blazing Stars 
{eem, not defign’d forthe Habitation of 
| Animals in a fiate of Happinels, nay ev'n 
- fcarce of Avimals not under a State of Pu- 
nifhment;. they may be. the fir Rudi. 


ments of Planets, not as yet brought into’ 


i there are fo few accurate Obfervations a. 
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XXIV. Come we now to enquire 
into the Wifdom of the Contrivance of 
the Planets. But having already’ fhewn 
the Analogy between them and our Earth, ’ 
and how probable it is that they are in- © 
habited by Creatures fitted for fuch Habi- © 
tations, I fhall content my felf with point- 
ing ott YoRe BRE MOR confiderable ng t 
{tances of Defign and Wifdom in this our © 
Planet ; hoping the Reader will etal 
sheer he Gite haat (bateing particular 
Circumftances) of the reft, and that, both — 
becaufe the defign’d Brevity of this Trea- — 
tife will not permit me to be fo particu. | 
dar, asthe Subject deferves, and becaufe, — 
$f the Analogy hold in general, the parti. 
cular ones (with allowance for Circum. — 
- ftances) willeafily follow. And firft let ; 
us confider the Advantages, arifing to us 
by the Rotation of the Earth about ‘it’s © 
own Axis. We the Inhabitants of this 
Globe are fo made, that once in fixteen’ | 
or twenty Hours at’ moft, we require a_ 
‘Time for Relaxation, and generally {peak- 
a Re, in all healehfil People this time ts — 


ane 
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pretty equal, between fix and nine Hours, 
the Store-houfes of our Spirits will not 
permit any longer Application than twen- 
ty Hours, without Injury to our Conftitu- 
‘tions, and much about the Time of fix 
‘Hours is requir’d to fill em again; and 
generally {fpeaking, it is necefflary that 
_an Alternation of Application and Relaxa- 
tion, fhou’d be once in twenty four Hours. 
At’s true Cuftom and Education, may get 
the better of thefe xatural P ropenfities, 
_and a very ftrong Conftitution may bear 
out with harder Meafures for fome time . 
but the Young, and the Weak, and al- 
moft all at their own Liberty, natural- 
ly ran into a Relaxation, and recruiting 
‘their Spirits by Sleep, once in twenty 
four Hours. It was likewife neceffary, 
.that the Air fhou’d be at leaft cool and’ 
‘temperate, during the time of this Reft, 
for we generally find thofe that fleep in 
the open Air,.or ev'n while the Suz is 
above the Horizon, the worfe for it; the 
Sun and Heat exhaling the natural Perfpi- 
“ fations too violently, and raifing too quick 
ie ae sae , a Mo- 
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a Motion , in the Blood, , whereby. the. 
Sleep. 1s lefs calm, and mote ee 
And tho’ we generaly perfpire more in By) 
Night than the Day, yet this is more.na 
tural, and lefs violent, and more ah 
ding to the Neceffities hs our Conftituti, | 
on, .in the Night than the. Day. Befi des, ; 
that of necefli ity, the Darknefs is. Tee 
fubje& to Noife and Difturbance, ‘than 
the Day. Now all. thefe things are.won, © 
derfully provided for by the Rotation of 
the Earth about its Axis , for thereby we 
have the Viciffitudes of Day and Night, | 
the Day for Application and {pending our | 
Spirits in, about the Neceflities of Life, 
the Night by its Coolnels and Quier, to 
afford us time to recruit em, and. lay up 
in ftore, for the Expenfes ‘of the next 
Day; 4 alfo for nourifhing the Mutcles, 
Bones, Channels, and the ee Parts. of | 
the Body ; ; for the Bufinefs of Nutrition on | 
is moftly, if not altogether. perform’d in 
the time of Reft, becaufe the Blood bad ' 
too rapid and quick a Motion, the Ex. 
ae of the SBE A are. too great, 3 a | 
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the Parts in the time of Application’: Be- 
“fides that 4 gentle unifottn Motion jis re. 
quit'd to apply nourifhing Parts, to the 
“neceflary Places, and to fettle “em there ; 
and “we generally: find that People reco- 
_vering from a Difeafe, and Children, fleep 
“tore, and are more fed by their Sleep, 
‘than any other Avimal FunStion, and 


profs People naturally fleep longeft. Like. 


wile, what a comfortable and refrefhing 
“thing is thé cool Breezes of the Night, to 
thofe that live under the equatorial P arts, 


ceeding fhort, and very grievous. More- 
over, ‘let us’ refle& upon the Neceflities 


of Animals; we have before faid, that 
ythe Heat of the Su rarifies, and confe- 
“quently raifes the fizy Juices, at the Roots 
of the tender Seeds, and thereby forces 
“the folded Branches to expand and ‘en- 
Targe. Now were the Sun conftantly, Or 
for any long ‘time, fhining upon them ; 
‘thefe ‘Juicts ‘woud not be at liberty to 
: a ae  fettle 


ford Leifure, or Materials for! nourifhing 


without which Life wou'd be both ex- 


of our Vegetables, which are the Support - 


- Conftitution, and firft make of the Seed. 
On the other Hand, had not the Eqrih 


i imp “poitotopbical ‘Danciples 


fettle, and. confolidate in. the fit. Placed 


of the Branches; but woud: be {till 


rifing higher and. higher, till at Jaft 
they burft the Tops of the Canals, and 


~ confequently cou’d produce nothing ; 5 


whereas by this V iciffiinde of, Heat and 
Cold, what is raisd in the. Day-times ) 
has time to fettle and confolidate in the | 
Night, and it’s Cold runs the thin Juices” : 
firft into thick, fizy, Subftances, which - 
the fupervening Heat, by exhaling the 
watery Parts (which are now. brought | 
nearer the Surface of the Plant ) doés | 
harden and fix., This we evidently fee 
in Nutgals, and the other Excrefcences of 
the Leaves of Vegetables, and generally, 
Countries that have moderately cool 
Nights, produce Vegetables of the firmeft 
Union of Parts; and very hot Countries, 
fuddenly bring up their Seeds, but their 
Parts are Jefs firmly ftuck topether: they 
may be heavier, but not fo tough or hard, 
tho’ this too depends much upon the 
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the: Sani its annual Periods we had not 
only loft all thefe Advantages, which 
are fo beneficial, if not abfolutely necef- 
fary to the Being of our Animals and 
Vegetables, but we had fuffered alfo fach 


_Inconveniences, as neither of thefe cou’d 
-poflibly bear; ‘forthen, for very near one © 


vhalf of the Year we fhou’d have been in 
perpetual Darknefs, the Confequence of 


which wou'd have'been,, that firft baleful _ 
_and fulphureous Damps (by the Forces of | 


the preceding Heat generated and rais'd.) 


woud have fall’n; which wou’d have Rm 


fled all the Animals, or had they furviv’d 
that, by Degrees, exceeding Rains wou’d 
have been pour’d down ‘(as the Vapours 
“became cooler). next: Sleet, then Snow, 
_and Ice, and Froft, which wou’d of ne= 
_ceflity; not only have lock’d upall Fluids, 
vbut) wou’d. have -freez’d the Blood and 
“Spits in the Channels, of all: the Ani- 
malswe are acquainted with ; for.as | 
have: fhewn before; there isa faline Bod 

<onftantly {wiming in our Air, which by 
Bi to viiincist) bts ai0'l ads ye b dhe 


“thov'd upon its Axe, bat only turn’d round 
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the Prefence and Action of the Sun, is fo 


attenuated and. sreduc'd into fo: flender 
Particles, whofe Points (being cafiehtiroll 
ken) by the Force of the Fluid of Light | 
are firft beat off, as not tobe abletodoany 
Damage, but in bis Abfence, they.thoot 
themfelves into. oblong fharp Wedges), 
which ftick together the Parts .of all Ba- 
dies. Now-in'a half Years Abfence of the. 
Sun, in what Quantities, and iwith: how 
much firmnefs wou'd thefe Saline Bodies 


have form’d themfelves! Certainly nothing 


that moves, whether Animate or Inanimate, 
wou'd have been able to firpportfuch a cold 
And all this is not only demonftrable Zz 
priori, but is Matter of fact, and attually 
happens in thofe Places that areunderthe 
Poles, during a much fhorter Abfence of 


this glorious Star. Again, inthe enlight. 
~ ned half of the Year, wefhowdhaveihad, 


firft huge Deluges of melted Waters, from 
the preceding Snow, which likewife. woud - 
have produc fuffocating Mifts ; next all” 
our Ground, wou'd have turh’d into.a fat 
ftinking Puddle, (being in'a manner dif- 
folv’d by the Force and Quantity of the 
: | | Snow 
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Snow" Water) then woud’ filiry’ Heats 
‘and a‘burning Air have gall’d us,' that 
‘we fhou’d have found’ reft, neither ia 
Houles nor Dens; till at laft the Heat 
encreafing without Abatement, the Blood _ 
‘and Spirits of all the Animals of out Globe, 
‘wou'd' be quite ‘exhal’d, or they turn’d 
delirous by the violent Agitation of ‘the 
Blood and Spirits, and then dy’d in Coz-_ 
wulfions ; Vike fo many Puppies in the 
Dog-Days = for it were abfolutely: im- 
ipoffible, “that any thing that’ ‘has Life 
thou'd refift fach a Degree of Heat. It’s 
‘tric, there are fome People live under the 
autor, yet they have but a {curvy time 
of't, tho’ they are fupply’d with conftant 
Breezes, arifing from ‘the Earth's Rotation 
about her Axis; and prodigious Quantities 
‘of Rain, falling by the Plenty of Vapour, 
Yais'd by the Days Pleat, and let fall by 
the {upervening Cold of the Night, -ha- 
Ving as longa Night as they have a Day, — 
Which is a ‘mighty ‘Relief, the continued 
‘uninterrtipted A@tion of the Suz, being — 
‘by much a fat harder part, than the whan : 

| ae : rey 


require the oreateft Degrees of Heat, but i 


soneiee, “2toe nletly, 
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of. the Heatvat {tated Seafons. And. as 
for the Poles,, we have very certain Infor- 
mation, thats few if any at all, inhabit 
near’em. ‘The extreme Degrees of Heat 


and Cold that happen. there, being ine 


compatible with an Animal Utes But 
that which makes the Cafe. much: worfe 


than in any part of our Globe, upon this 


Suppofition, is, that the Rays: of the Sun 
woud be both direct, and there cou'd be 
no Rains nor Winds becaufe it is the cool. 
ing of the.Air, that is the Caufe of both; 


which by no. means cou’d happen in. our 
Cafe, every fucceeding Hour heating the 
Air to a greater Degree. than the former. 
Add to all thefe; that. our Seas even Dot 


withftanding our Tides, woud either be 
exhal’d, or turn’d into “Belacte ‘of. Sale, 
and . Loy not only our Fifhes:won'd: by 


‘deftroy’ ‘d; but we coud. have no freth 


¥! 


7 


Waters, ‘fecing we cou'd haye no 

Air to fend it down: If we. had -at 
Plants. or Vegetables, they. wou'd :be. ‘but 
of one ‘particular. kind, wiz. thofe which | 
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A | 
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we 
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ios iy alae ae =a whe inthe. 
’ ftands the: Avimal’ ‘Oxconomy, - will eafily 
fee that no Animal, fach as we have on 
our Globe now, cou’d Sea {uch an eX- 
‘eeffiveand uninterrupted Degree of Heat. 
Upon all which Accounts it is very: plain, 
that sthe prefent Rotation of the Earth, 
a “about her Axe, is one of the: moft fi ignal 
Anftances! ef Waldo and: Contrivance, 

that’ can be wmapin’d, 
& a KRW ‘Next ee us’ ea a duis 
y <Draraal Rotation of the ‘Earth, ‘about its 
town Axes wath ‘the Annual Rds ohition of 
the Gilnct ‘about ‘the Sua, ‘and the Paral. 
Teli if tof: the Axe, ‘of che Diurnal Rota- 
‘tion with icfelf: And from thence we 
hall: have the beautiful Seafons: of the 
Fears Séed cinne, Jahd’ Harve: Summer, 
and racers the’ comfortable ' Aicilibhdes 
s Jeoldér aed annie? ‘Periods, of Snow, — 
Bnd Rainy Winds and ICaisis: of fhorter is 
Days, ‘and© Jeger Nights, and again’ of 
fonger Daysand thorrek Nights, and: ‘oe 
Wofe- delight Ohariges, which ate 
M_ fo 


. = ae 
Repke | Sea 
hoses ae aa :4.*.> sae 
Spl, Splat mg? wt eee a, 
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ny pleafant 5 igi Potable eas: dts ne 
_ceflary:in oun prefent :Circumftances:, If 
the Earth had. only tutn’d about het. own 
Axe, once in twenty four Hours, then 
all our: Viciffitudes wou'd, have’ been of 
Days, and Nights: which by no-means 
wou'd have been fuflicient: for. Vi egetation. 
If the Earth had made: a Period, about: 
the Suu, once in the Year, without any” 
‘Retinonsc avevthoutd tive aadstoae ond 
Jong Day, and another equal Nights 
' which as I have fhewn, wou'd not have P 
agreed, neither with Life, nor Vegetation. - 
Hf both thefe: had. been united without 
the third of the Parallelifm of. the Axe 
of the Diurnal Rotation to. itfelf,, we 
might have had Days and ‘Nights, bue_ 
eur other Seafons wou'd -have..been une” 
eertain, and in fome Places none at all; 
and fo the Efe@of the Annual Revolution 
~ wou'dhavebeendefiroy’dinfome Meafure. 
_ But by this wife Conjundtion of all thele. 
three Modifications, we . enjoy, our. Se 
fons, and the other confequent Changes 
of the. Year, cane are of fo great: ufe to 


as i * k; - : U3 5 


- us 5) ie had we enjoy’ dia cater uini- 
% orm Seafon all the. Year sound. fup- 
j pofe of Summer, Weatlier,,. > then’ our 
Ground had been. exhaufted, cand worn 
i out by. conftant bringing » forch of Vege 


tables, and wou’d haye)runi ito. Weeds, ’ 


and thofe ‘other Plants. that require the 


_ leaft rich Soil, and moft Heat only; fo 
that in a few Years the Earth wou’d haye 


been reduc’d into.a Wilder ‘nef? of unufe- 


- ful. Herbs ; for toward. the Production. 


of the more ufeful Plants, there is ‘rex 


 quir'd (befides a certain Deoree, of Heat 


and Moifiture ae a, Lixivjal and’ Nitrous 


- Salt, which keeps the Mould loofe (for re: : 


ceiving: the moift Air, and: for the entry; 
of that Heat and Moifture.) For tho’ Salts. 
 confolidat Water, which confifts of folid, 
porous Parts, whereby their Particles are. 


i 


I 


b the. fame very Reafon, for their Particles, 


i not allowing them entry, into, themfelves: ¥ 


ghey: get betwixt ‘em, and: fir feparate. 
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' ftuck together, yet they. keep. the Parts of; : 
Mould or Sandy Clay (which:has’ little. 
or no Water ) afunder , and, loofe:, by. 


a ae” RAN ad cde their : 
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their’ ‘union, and’ then? Keep. "ent from 
coming: together; and ‘perhaps ‘beth “for. 4 
“ward:the Motion 6f the Liquor? in the — 
V egetable-Channels “€which are‘ certainly — 
__ endow’d with fome Degree’ of Elasticity, 
_ and fo/capable f° being ftimulated,: as is 
evident in ‘yotinger Twigs ‘and Branches, — 
as wellas Animal ones) arid eridows the — 
Juices with the Qualities: the Plant’ ted 
quires. “Now thefe aré either quite ex: 
haufted; or déftroy’d, by conftant ‘Growth i 
and Vegetation.’ “We {ee°the beft'Ground — 
Weats ‘out’ in” a’ few ‘Years; and tufts 
mto wild ‘viflelefs» Weeds; - aid ‘all the 
Materials for ‘entiching’ Growid! ate pa! 
_ thered “from Places } “debay'd ‘ from’ the’ 
AGion of ‘the Sui, andthe Expences 
of Vegetation , but expol¥d ‘to the Ars 


and Weather!» whereby” they” areGhil 
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‘pregnated with this ‘Nitrous “Sait Such: 
ate old “Durf, ‘new’ Mould! thé” Dung, 
and Exetements of” Animals?” ot thofe’ 
things which aboiind with’ Lixzéial Sales) 
_ fuchare burnt Wodd)‘butht'T urf Stubble, 
_ and the like. Now all thefe; Wod@bya 


outa Reign. 


have been: quite {peat... Add to thefe, 


. ftanc VY egetation ; for we find there is. more 


q to April, than in the Summer fix Months; 
. and yet all this is bue fafficient for one 
_ fix Months Vegetation. Moreover, even 
] the Awimals themfelves, cou’d not. con- 
_veniently bear a perpetual Swmier; for 
_ we find now, that the cold of the Win. 
_ ter, by ftoping the Pores of the fenfible 


within, whereby there is a greater Quan- 
' tity . of Spirits generated, ; the Blood is 


“lefs rarify’d, the natural F unctions, are — 


more ftrong,-and perform’d with more 


fi 


> 


< 
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| fhore ,Time’s, uninterrupted Vegetation 


that in a_ perpetual. Summer, there 

_ Would not fall fufficient. Quantities, of 
_ Rain, to moiften and, foften the,Mould, « | 
_ to that Degree that is neceflary for con, 


than twice or thrice;as much Rain falls” 
in the Winter fix Months, from September 


- Perfpiration, keeps the) Warmth’ more. 


Vigour, the Digeftion is better, the fen- ‘ 

fible Excretions more natural, and lef — 
' violent., and ‘the. Crudities of the pre. — 
ceding Swmmer are fettled and digefted, — 
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T'mean, in healthful and found Animals 
Cor the 'Cafeis quite otherwife in Valetu-y 
| _ dinary ones, as of neceffity it muft be) and — 
in a moderate and not over’ tedious Win. 
ters wheras in Summer the Blood is more 
-_rarify’d, the Spirits mare exhaufted, the — 
fexfible Perfbirations more violent, and — 
“defs' natural, the Digeftion worfe, and — 
all the Concoétions lefs thoroughly per- 
form’d! So that it is evident wecou'd bear — 
neither of ‘thefe States perpetually, the 
‘Change ‘of ‘the ove being abfolutely ne. 
ceffary ‘to’ qualify the Errours and Ex- — 
treams ‘of ‘the other. If we had ‘a per. _ 
‘petual ‘Suminer, we fhou'd be reduc'd to _ 
imeer Skeletons ; if a perpetual Winter, we 
_ fhouwd'turn Dall, una&ive Drones. Now © 
_ perhaps againft all’ thefe it may. be ob- 
jected, that there are rational Creatures, — 
‘wha inhabit this Globe of ours, who are 


Le 


* f 


perpetually in both thefe Extreams, and 


_ yet are found to be not at all difpos'd, 
as I pretend they woi'd be. To this I 
anfwer; that tho’ as’ td the Prefence or 
Abfence of the Su, they may be much — 


the 


Gs 
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ci as J fuppole, yet; ide are other: 
concurring »Circumftances ,° which — arife’ 
from the Viciffzindes: of the: ‘Seafons in: 
‘the other Parts of the Globe, ‘which alters: 
the Cafe quite; for. see) are conftant. 


Countries; which fall for fome confide=! 
rable: time, that both: hinders the perpe~ 
ual Vi egetation, foftens the Mould, and 
fattens:it: forthe next) Crop 5: there! are: 
Glouds of Snowy: and Rain, impregnated 
with thefé xitroevs Salts, ial are driven. 
(by thé’! Force of the Winds) from colder: 
nto thefe hotter Countries ;. “and there fall-:. 
ing, do enrich dipklicuen}t » Befides, that; 
even the Clouds, rais’d from thefe. beeing 
Countries Tree nit when defiill’d into 
Rain, are fufficient for this end; foras [ - 
have aid: before, the Air every Mehines 3g 
full of fuch Salts, asis known by Experi- 
ments; Let.any one confale Varenins, and 
he will. be fatisfied that thefe Séinthecth i 

 Gounttries have Wi inters,, though. not. of 
Snows! yet what is abundantly {uflicient to 
Rd a none} K eats to milters, | 


by 
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Seafons’ of Rain, inthe more Southern, 


ot 
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_ foften and fatten the Mould, and to:dook 
_ the Blood} and other Fluids ofthe: Aas 
mals, Now. the, Principals. thing’ th at 
makes this Poetical ftate of a Perpetual 
Summer, unfit for the prefent Conttitutiom 
of the: Animals cand: Vegetables isyithat, 
— infucha ftate (either arifing-from only a) 


y) 


Diurnal Rotation; without an Annaa. rh 


an Annual without a Diurnal) there wou'd: 
not be that variecy of Rains,! andscool 
Breezes, mor conftant, and) Trade-winds)” 
nor overflowing’ Rivets;:and.. fuch: like: 
Circumfiances, which are thecEfe& of — 
_ this Combining thefe two’ Motioris ton 
gether.» Ineed not fhew!the!Inconvent+! 
ences: of a: perpetual: Winter every Body - 
as fufficiently fentible; that upon fuch a’ 
on Suppotition, we thou d have neither V em 
getable nor Animal in a_ very fhore Times | 
efpecially of any: confiderable wfe;! or Vas 
lue, fuch as require a Summer's Heat} for 
their Growth; and as for Spring and Aus 
inman, they are not fo much:diftin@iSeas — 
: fons from the two: former, as Gentle Grae _ 
| dations and cafie Steps, whereby the oné 


in| 


f 


‘flides ‘into the ‘other; : through: the °inter- 


| Modifications, have been link’d together, 

for the Benefit of the’ Inhabitants of this 
lobe ; tor by thefe, we have fafficient Heat 
‘in \Swmmer, to ripen the Fruits that are the 


* 


; 
“have Rain, ‘and cooling Breezes in the 


“mediate Degrees. “From all which it is eviz 
ident, how wifely thefe ‘three fo different. 


product) of every. refj pective Climat, and A 
“we are farnith’d with Reafon, and made 
‘capable of Induftry, to: transfer the Pro- 


richi-the’ Mould) ’and to ftop ‘conftant 


. i bees 


to that ‘of the: fi-quator,. or of: the: Axe 0 to 
the: Diurnal Rotation; to the Plane >of ‘the: — 
Annual Orbit of the Earth, ‘which makes) 
an Angle of 66% Degrees. I have alrea-” 
dy fhewn, that if the Equator. and Eclip- 
ticki had: ‘coincided!,>-at -wou'd:i have sren-' 
quite ufelefs; for ifthe Earth had ‘mov'd 

~ about its:own Axejiand this Axe had: been 
at. right Angles: with the; Hlané of the E- 
elipticky: the fame Appearances:asi to: the 
Viciffindes.of Day and Night, had hap- 
pend »:;whether» the: Earth’ shad mov'd— 
round: thes Sv, or: not; andthe Alte. 
rations>-of, Seafons}, and} ML the »Gonfe- 
quenéeé, thereon depending; +had notbeen 
at all), and)whiat a’ hinderance, this woud 
have been to Life and Vegetation; Ihave 
alseady:fhewst: -Befides, that:in the Torrid 
Zone; the Heat,wotr'd have been intolera-_ 
blesand:not to have-been endured§ andi 
the. frigid: Zones, thé. Gold »wou'dohave 
 deftroy'd both Avnimals and Vegeta ens 
- andreven in the Temperat Climats, the One 
half, of ¢’m woud-have! mase:butiavery: 


— comfort- 


pe eS 3 


4 omfortlels Habitation, tot Yeh Cres 
ures as We now afc ; ae ‘that buc’ ‘only 
‘the other half, ante have been - any 
ways, a tolerable Seat for rational Crea- 
tures, and five fixths at leaft of the whole 
‘Globe, woud have been rendred ufelefs, 


‘contri’ d the Matter much better; for by 
‘this prefent Obliquity of the Ecliptick to 
the Equator, we reap. one ‘very confi deta 


4 my very Jearn’d and j ingenious ‘Friehd 


a t. Fobn Keill, and that. 1 is, that we be. 
‘yond the forty fifth Deotee of Latitude, . 


and who ‘confequently haye the, “greatelt 
‘need ‘of the Sun's Heat; - have more. of it, 


a ls 


‘take the whole Year about, than if the | 
‘Sun had moy vs continually in the Equ. ator of 


and they ‘that ive i in the Torrid Lone, an 
‘the. adjacent Places, even to the. Latitude 
“much expofed | tO. the Heat ‘of ‘the’ Sun, 
‘than too little, have by -thefe Meany, 

lefS of ‘his Heat, than they ey wou'd’ have 
I a pba the Earth adl a right Po- 


fition ; 


_ of MAtuval ®eligion, rye 


But God who is wifer. than Man, has 


ble Advantage, which is taken’ notice of | 


t if forty. five Dd recs, who are sather too 


= - \ ; 
See ee 
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fition. Thofe who defire to fee the De- 
monfiration of this, may confule Mr. 4 
Keill’s Examination of Ny Burnet’s The ; 
ory of the Earth pag. 71. & feq. To. 
thefe add, that fince this ae of ours, 
has been ache ign’d for a Habitation of Tas 
tional and irrational Creatures, of Vatie 
ous Tempers, Conftitutions and Dif poft itions, 
and for Vv egetables of different Natures ax 
Virtues fequiring different Degr ees of Heat, 
and Nourifhment,, to ripen, and bring “em 
to Perfeciion, (to fhew the manifold W if 
dom of the Author of Nature in the Va- 
riety of every thing.) And fince we find’ 
the prefent Heat of the Torrid Zones, ve- i 
ry well fitted for all the Kinds of Animals 
and Vegetables that inhabit and grow there, > 
the Cold of the Frigid Zones, very tole- 
lerable to the Inhabitants and "Producten 
of thefe Places, and the Temper of the 
intermediate ones, ' fuited to theirs; thofe 
Animals that cannot tranfport themfelves, 
and the Vegetables that require a greater 
Degree of Heat, not having too. ‘much, 
x and rhe like Animal and V egetables, that 


ai 
| 


an fuffer cold, not having too little Heat, 
ind the rational Creatures being endow'd 

ith Reafon and Means, to’ tranfport 
themfelves where they live moft at eafe. 
And fince it was impoflible to have ac. 
commiddated, all thefe fo various and dif. 
fercit Animals and Vegetables ina place of 
a Hequable and uniform, (Or in one, and 
th the fame) Climate, it’s evident that the 


ue 


me 


“y 
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1at infinite Variety pollible) ’ that cou’d 


h’ 


by any other very confidefable Aleration, 


or moft of the mention’d Advantages 
ould be loft.” For all which Rieafsns. we 


Df the Author of Nainre, who has provi- 


igs Sige VV Tey. FD rer pr) adi 
fo liberally, “and. prudently for his 
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we 


flance between the Baril and the Sim, 
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prefent Situation of the dxe of the Earth, — 
to the Plane of the Ecliptick, ithe belt (of 


be, for our prefent Circumftances for. 


ae Saree es Be LIES FAL ae ee ee ey ‘ 
can never fufficiently admire, the Wifdom ; 


onlpicuous, in the Situation of the 


th in.relpedt of the Sua ;° for had the 
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- Mercury and the Sun, i, ¢,, were we brought 
fhrce times neater the Sum than we are; oF 
the Suz brought three times nearerus than” 
he is, our Ground in Winter, woud haye | 
been hotter than xed hot Iron, and what a” 
Condition we fhou‘d have beenin then, we 
may cafily guefs. On the. other Hand, 
had the Suz been removd from us, or we 
from the Suz, to the Diftance ‘Jupiter or 
Satura are-xemov'd, our hottelt, Summer. 
Day had. not afforded fo much Heat, as 
hofe that now live under the very Polar 
Star (if any fuch there be) of our Globe 
feel in the midftof Winter. Are nob 
we then very wilely provided for, who 
are put in fuch a Medhocrity, between 
thefe two extream Diftances, that neither 
our Heat nor Cold is fo violent, but that 
we may cither endure em, or with a litele 


ee 


Induftry fence our felves againft their Injus 


ries? Again, as to the Figure of our Earth, 
tho’ it be the neceflary Refult of the Earths 
Rotation about its own Axe, and the Flu. 
dicy of the fuperficial Parts of the Earth, at 
An: et. 

it 


the Commencement of this Rotation; y 
I oh ae er Sie eg Pee Be 4 had Bhe BG ie ee et 3 , . 


re be tore 


it. is very, convenient for. us. ‘By. the 


*deavour to. recede from the.fame. Axe as 


muchas they poflibly. can, by a.centrifugal 
Force, arifing: from. the citvular: Motion. 
and therefore, if the Matter of any of the 


‘Heavenly, Bodies, was. fluid, .at the Com- 


_Mencement,, of . this ‘circalan Motion, 1 athe 


(wou: d neceffarily:| have rifen from the Poles, 


and accumulated.at the Equator, and) fo,1 ie 
Faced, al pheroidical Figure on. the Planets 
Body ,...generated- by the Circumvolation 
‘of, an- Elipfe about. its leffer Diameter. 
Now fince it is\.evident to. our fight, .af- 


| fifted, with a. good Tele{cope; particularly, 


in Jupiter, that the Diameter at the Equa. 


tor. is longer, than that at the Poles, and 
fince Mr. Newton has demonttrated that 
Earth: is. at leaft feventeen Miles higher 


at the Equator than at.the Poles, its.plain 


that at.the Commencement at: the diur: 


mal. Rotation, the Surface of the Planets | 
has been iciered with a Fluid; whist i 


gives an Account why.at every: fort 
“ naan below; thei Surlaee. Af vane 
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_Earth’s Motion about its Axe; the Parts ent 


Earth, . 


ee ee 


ean we: inéver ae “ef Water? It a 


likewite evident- froiiothis™ Figufe’ of the 
Body of ‘the’ Planers; that the Surface of 
the temperate’ iclspaaids is? larger: than’ it 
wou'd ‘have been; had'the Globe of ‘our: 
Earth, or of the’ Planets, ‘heen either [phe 
vical or oblongly [pheridical foc thatthe 
Advantage of this Figure is’ very’ confides. 
rable, the Surfaces of ‘the Polar Regions, ' 
which by reafon of the oblique” Tneidetice 
of the Rays of the ‘Sin: “upon ‘them>-are_ 
colder, and lefs’eonvenient for the fabi-” 
tation bf Animals, and the Produdtion of. 
the nobler Sort: of V, egetables:; are hereby iy 


__ confi derably leflened, and thé Surfaces or 


Space about the temperate Done}. which - 
are moft comfortable’ and. wfefal , “are 
thereby confiderably enlarged. Whe fame 
Figure obtains not ‘only in the’ Estland 
the reft of the Planets, ‘and their satel zt : 
but likewife in the Sih “and univerfally. 
in every ‘fluid Body. revolving a about: an 
ys Aa i i atte 
Ss xxVIN, Having fhewn- fink ) ttl € : a 
Advantages arifi ing from the feveral Mo- 


i « 
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_ tions’of the Earth, and. the Combination 
- Planets,tcomenowbriefly to confider,thofe 
_ that-poflibly may be more particularly be- 
longing to our Globe, and are not the im. 
_ mediate Confequence of its Motions; and 

the: firft in ‘order is our. Atmofphere,: of 
-fach Necefficy toward the fubfiftence. of © 
Animals, and the growth of Vegetables, 
that ‘neither, coud» be any ‘confiderable 
time without it. This Atmofphere is a thin 
‘Blaftick Plaid; intermixtwith Particles of 
different Natures, furroundimng- our Globe 
to the heighth, of about forty or forty 
five: Miles.«. The. Nature: and. Properties 
of this Flaids I have in fome manner {hewn 
already.) Bue fome of it’s ufes I fhall now 
point out, and firft as to Vegetation, Dr. 
_Grewcand: Malpighi have thewn that it is 
a principal concurrent therein, it being 
“more: eafily rarified ; and heated by the 
AGion of the Sun, than other more com- 
pact, heavy, and lefs fpringy Fluids, is 
fitter to: promote the Afcent. of the Jui- 
ees! in the: flender Channels of Vegetables, 
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and there being no: Fluid. without a cone 
fiderable Portion thereof, lodged up! and — 
down among t’s'Parts;, the -firft: Impulfe_ 
_ of the Juices upwards; does thence arife, 
Moreover, as to Animals it is well known, © 
that they cou’d: livesbut,a i few Minutes — 
‘without this E/aftick Fluid, and probably 
‘that which fo fuddenly kills thinder-ftruck 
Animals, is the quick and: violent Rarefa- © 
Gion.of the Air about them; for :the 
Lungs of all {uch upon openings are found, 
‘guite deftitute of Air, and ithe fides of 
their Veficles quite clap'd together. It’s” 
certain, that the Blood. is fent from the _ 
right Ventricle of the Heart to the’Luags, 
and if the Veficles thereof be not diften- 
ded or blown up, by the Air, the Carcu. 
tation mutt ftop there, and. the- Animal 
— perth; and both for the Comminution 
of the Particles of} the Blood, . chat they 
may mote eafily pals through the Capillas 
ry and terminating Vefiels, and for the 
_ Propagation thereof in the wider ones, 
there is neceflarily requir'd.aiFluid ofa 
determinate Gravity, and aide we | 

en j have | 
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aa as great Difficulty of breathing, in’ 
a thin asin a thick Air, and ev'n in Fib- 
es, where the Water inn fone mentate 
fupplys the want of Air, yet if you draw 
out all the Bubbles of Air, which are al- 
"ways found in Water, they will languifh 
and dye; fo that ev’nto them, a certaiii 
_ Portion of this Elaftick F luid, is neceflary. 
4 Now how well is this Fluid fitted for the pe. 
~nerality of the Inhabitants of this Globe? 
4 it being neither too heavy, not too light, — 
neither too much, nor: too little elaftick,, 
for the ufes of Refpiration. Another Ad- 
3 vantage we reap by our Atmofphere, is, 
that by it our Clouds and Vapours are fap. 
ported, without which we fhou’d neither 
have frefh Water, nor Snow, nor Rain, 
nor any of thofe things, which moiften . 
_and enrich our Soil, and) make it fie for 
Vegetation. For tho’ it be the Sun that ra- 
-rifies the Water, and makes it take its 
: firft flight in Vapours, and Steawis ; yee 
its by the Armofphere, it’s Progrefs is conti 
4 nuied to the upper Regions, and fuppor- 
3 pied when it is there, to be afterwards 
: N 3 form’d 
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for m’d into Snow, or Hail) corR qj n,or- 


carried into other Regions s whofe Soil — 


- does want:it more.» Every’ Body knows, 


that if there were no Atmofphere, but a | 
perfect Void , around the Earth, the 
Adtion of the Sun, wou'd not beable:to — 
raife the Vapours aboveia few feet, from 
its Surface; and that jits only the Arwo- 
{pbere’s. being [pecifically: heavier, than — 
thefe . V. Hebi that. buoys ; ‘emy up “7A 
the Air, by its greater Tendency toward — 
the Center. Now. then jaf there: were 


. no Atiofphere, othe Vapours cou'd vifeits " 


no fuflicient heighth, and fo:cou’d never 
be cool’d fufficiently, fo.as:to be form’d — 
inte Snow, orRain; for ata {mall diftance- : 
from the Earth's Surface, \ the refle&ed ¢ 
Rays of the Sux, make thePlaces fo warm) 
that no Vapour cou'd be tum’d into Snow; _ 
or Rain, there; for it’s:the Coldnefsiof — 
the, upper Regions; .(being’ deftitute ‘of if 
thefe reflected Rays) .and the length of | 
of their Defcent, that forms thefeClonds 
and Vapours inte Snow, and Rain; whens 


seer the fupporting Atmo{phere becomes 


lighter, hy 


/ 
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lighter; than thefe accumulated Vapours, 


ot 
Mi 


they fall. down. with the Temperof Heat 
or Cold, they had. inthe upper Regions, 
_and fo become Snow, or Rain according. 
: ly, , So. that. its plain, it’s our Atmof{phere 
_that is one of rhe principal Means of our 
_ Dews, and; Rains, and all, the Bleffings, 
that follow upon thele., A third Adyan- 
tage, of our, Atimo{phere is, our Breezes 
-and our, Winds, . which. carry our Ships 
“upon the Sea, and purifie our Air, from 
noxious Steams » Which. (with. the;Concur- 
fence of the Syz): melt our.Snows, and 
dry our Ground when over-moiftned ; 
_and ferve, for, fo many other. Purpofes , 
for, the Accommodation of Humane Life. 
Wind. is nothing but a violent Motion of 
the Air, produe’d principally by its Rare 
faction, -more in one Place, than another, 
by the Sun's Beams, the Aitrattions, of 
‘the Mooz, ‘and the Combinations of the 
Earth's Motions, Without our Atmofphere, 
we fhou’d have ng, more, Wind. above, 
than under Ground, and,{o.be depriy'd | 
Of all the Benefits arifing thence, .Laftly, 
Se Ne Ou 
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Our Atmofphere is the Vehicle and Medi- 
um of found, that Senfe which moftly — 
diftinguifhes us from Fifbes, and the infe-_ 
rior fort of Inf ecks. Sound is. nothing ~ 
but a Modulation or Percuffion of the Air, 
communicated by an impulfe, from the 
vibrating {onorous Body, and propagated 
in Undulations, through the Fluid of the 
Atmofphere, ev'ry way round, Without 
our Air ‘we fhou'd not be able to hear” 
the Report of a thoufand Pieces of Ord. 
nance difcharg’d at the fmalleft Diftance; 
we fhou’d have no fuch. thing as Langua- 
— ges or’ Mufick, and what a comfortlefs 

{tate this wou'd be, I leave the Reader. 
_ to judge.’ From all which it’s very plain 
that there was Counfel and Defign in the | 

_ Contrivance and Produ@ion of our 4. 

wap eete 

GS XXIX. The next thing in Order 
' to be confidered ‘is; our Mountains, 
_ without which it were almoft impoffible 

for Animale co fublit, or Vegetables to 
grow, they being one of the principal 
goncurrent Caules toward the Producti-— 
Pout rade : : é on 
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on’ a6 ‘our. 'frefh-watery Rivers. Te has 
been: fhewn from Calculation’y oby feve- 
ral -Perfons ,)*'and patticularly the inge~ 
_ niotis Profefior of Geometry at Oxford, 
: Mr. Ed. Halley, thatthe Sun raifes Va- 
"pours from’ the’ Surface ‘of ‘the Sea, in a 
Year}: fufficient’ to’fupply all the Rivers 
q with: fret Water for that time. ‘Now 
| thefe Vapours being raisd (the Sun = 
ing: upon? the Surface of ‘the Sea, asa 
- Fire'under ‘an “Alembicky by rarifying he 
fame; it ‘makes ‘the lighteft, i.e. the 
“frethett: Portions thereof, ‘to sife firft; 
and ‘it rarifies the: ‘Water by the Infi inw- 
ation iof its aétive” Particles” among’ the 
/ porous. Parts thereof, whereby they are 
_ put in a violent: Motion innumerable dif- 
ferent ‘ways, and’ fo are expanded in. 
to little Bubbles “of larger “Dimenfions 
than: they” formerly’ had, ‘and by that 
“theans: become’ [pecifically lighter, and 
fo are buoy'd up by the weightier Atmof- 
t phere) in’fuch Quantities, as is fufficient: 
_ ‘make Streams of Vapours, ‘which re- _ 
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p ‘le in thofe ' Places; sana the Air i is. s 
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_ of equal Gravity with them, are carried 
-upand down the Atmo(phere, by the'Courfé | 
of that, Air, till they at Jaft-hit againh — 
the fides of ie more eminent and Moni 
tainous, Places, ofthe Globe} .and\by this 
Concuffion, are, condenfed,- ate thus;bes 
come heavier:thansthe Air they fwomin, © 
and fo gleet down the rocky Caverns of — 
thefe Mouniains , .whofe. inner Parts bé- 
ing hollow,,\and ftony,. afford them a 
Bafons til they’ are accumulated in; fuffis _ 
cient Quantities to break out at, the- firft — 
Crany; whence they defcend info the — 
Plains, and feveral,of them uniting, form — 
Rivulets, and, many of:,thefe. Rivers; fo 
‘that at is Guide the great Benefit of. chetell 
_ Eminences is not, that by the Shock. thefe | 
Vapours get, in, theif Courfe from them, 
they are condens’d, ‘fo as to be precipita: 
ted thereby through. the Chinks ‘of. the — 
Rocks, but that afterwards in their-Bow- 
els lesheri are ale till ir be of Fuh 
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nd: Mountains; | but; then: they wou’d fall 
equal yy over sconfiderable Places,'of the 
Globe at-once ; "and fo wou'd be fuck’d 
“np in the Ground, or make an univerfal 
_&uddle, whereas by thefe Mountains, they 
“are: perpetually almoft,) (at leaftaN ights) 
pouring down in fome particular .Places \ 
‘and there treafuring up, for a conftant 
Supply to. the Rivers... Another very con- 
‘fiderable-ufe-of thefe Hills, and Eminen. 
“ces, is the Determination of thefe Rivers; 
for tho’ there had ‘been. Rivers. without 
‘Mountains, (which is hardly poflible). yet 
“in that. cafe-the. Ravers cou'd only have 
‘ton in a firaight Line, if-chey had run at _ : 
all; whereas;, by: thele Eminences, placd ~ 
“up and down the Globe, the Rivers make 
4moumerable beautiful turnings and wind. 
ings, whereby they enrich,- fatten, and 
“water the Soil-of feveral different: Coun- 
‘tries i one Courfe, ‘make the Tranfpor- 
tations and Carriage over Lands more.ea- 
fie and manageable , and at, laft difem- 
bogue in feveral..Months into’ the Sea; 
“Where', by the affiftance of the Tides , 
as they 


~ the Accommodations:and even Neceffities 
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they! from Harboursiand! Portss\:for! the 
convenience of Shipingcand Navigation. | 
Allothefé Advantages: we ‘have: by” out’ 
Mountains, for tho’ from other» Caules, 
we might: poflibly be fupply’d with frefh 
Laxuriant wm ‘diverfity' of ‘Caufes.) yet 
without our’ Mountains we coud: never 
have Rivers, nor cou’d thefe Rivers have 
fuch: delightful: turnings, nor-thofe ufeful_ 
falls; “which gives. them:animpetuofity 
that’ maybe improv'd tofo-many delight: - 
ful as well as’ profitable Ufes. Thus we 
fee ‘of what Advantage thefe unfightly — 


‘ 


: 
2 
) 


_ Mol’es) (as'fome thought them ): are'ta 
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of living. is. ele D cwipit ate 

1G XXX. Next come. our Fluids to be. 
confidered,' without which we coud: nes 
ver have been, feeing they are a very ef- 
fential part of us; that-which P:fhall pri) 
cipally take notice of, is, 1. The few> 
nefs of the original and primary Fluids, in | 
refped of that vaft Number’ of compoun- , 
ded ones}: which are’ indeed numberle&. 
Nar: . The 
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Water, Mercuryand Light; three of which 
vare but feldom much compounded with 
others, fo that it isWater alone, or LE ymph, 
that is the Bafis of all our Mixtures, ‘atid 


a 
ay 
. 
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‘it is the parts of folid Bodies ‘floating in 


this Fluid, that produces all our delight- 


ful and ufeful varieties of Liquors; {6 


‘frugal is Nature in Principles, and fo 


‘fruitful and various in Effes and’Com: © 


pofitions. 2. The great Difference be- 


"tween the fpecifick Gravities of our F luids, 


Mercury being about 8000 times heavier 
than Air. Now not to mention the ma- 


“ny ufes of this Jaft Fluid in Artificers — 
Works, had dir been as heavy'as Mercury, 


it had been altogether ufelefs in refpirati- 
on’; on the contrary, it had choaked us 
“immediately ;° and had there not been a 
Fluid of the fame weight with Mercury, 
2. ¢. acolleétion of exceeding {mall, vaft. 


ly heavy Spherules, in the prefent Cir- 


cumftances of Mankind, I do not know. 


what a great part of the’ World would have 
oes 3 ER Ss SS ee a ey i. F8’ ARAB WE Se BR Ie. hus & Ps 
fone, . For the Lewdnefs and Debauch- 
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ery of Mankind, has brought a great may. 


ny Difeafes to that degree of “Malignity, 
that I fearce fee how. a thorough Cure 


. 
‘@ 
+ 
‘.. 
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cou’d be. made of ’em, without this Fluid; 
for it’s certain, wherever any Diftemper ” 
- arifes: from an, obfiruétion of the Blood. 
Veffels, wherein the Globules themfelves, | 
and not the Serous part is principally con. | 
cern’d, that this Fluid, if not abfolutely 
neceflary, is extreamly beneficial, for no- 
thing has -fufficient. force to. take away 
this obftruétion, and to feparate thele 


~ Globules feom one another, in the extreme 


"capillary Vellels, buta little weighty Sphere, 
_ fach as the Particles.of Mercury certainly 
~ are. . Now by this difference of the Spe- 


i cifick Gravity of the Fluids, a Remedy is 


f 


2h oe a i ae Med 
am {fatisfied are, more than two. or, three. 


But that which, is moft wonderful in thele 


Fluids;/is, 3. The. univerfal condition of | 
the. direétion of their Preffure upon the © 
fides.of the containing Veflel; for in all 
Fluids of whatfoever kind or nature, this” 


Preffure is communicated in Lines p 


rerpen-— 
‘ “dicular | 
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ditular to the fides of ‘the: containing Vef. 
del | Now this Property of Fluids, owhich 
4s fo beautiful and uniform,’ is the necef 
dary Confequence of the Sphericity of their 
conftituent Particles; for fince by the 
third ‘Law of Nature}, Reattion or Repulfe 
‘a8 always equal ‘and ‘contrary to: Impulfe 
or Adon; in the fame Dire&ion, confe- 
‘quently the fides of the containing Veflel 
preffes: the contain’d Fluid ; .as.much:as 
the contain’d Fluid preffes the fides of the 
containing Veflel ; and this preffire of the 
fides of the containing Veflel, is directed 
in the fame right Line with that of the 
contain’d Fluid, but is contrary to it. Now 
feeing a right Plane, can only touch a 
Sphere, in a point, and can prefs it in a 
dire&tion through’ that point of Contact ; 
if this DireG@ion through the pointof Cor. 
tati, do not likewife pafs through the Cen- 
ter of the Sphere, the Sphere will necefla. 
tily revolve upon the’ Plane till the Dire- 
Gtion of its preffure, from the point of 
Coniaét pats-through the Center of the 
Sphere; jut fo likewile, if a Plane prefs 
se) Sy | two 


(8 
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‘through! both their Centers.) And) fo if 


eee a ee ee ae ee ee 
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two Spheres; in the fame Dire@ion, the 
Line -of this DireGtion will neceflarily pafs 


a 


there be any number of Spheres whatever, 
prefsid by a Plane in the fame. Direétion, 


‘the: Line: of this Direction will neceffarily 


pa{s through all.their Centers. Buta Line 
through the Center of a Sphere from the 
point of Contact, is perpendicular to the 
Fangent Plane; and fince this is the Dire- 
tion of the. preffure.of the Plane upon the 
Spheres, it-ts-alfo,the Direction: of the 
preffure of the Spheres upon the Plané, 
Since alfo the Particles of Fluids, are Sphe- 
rical, or nearly. approaching thereto, and 
fince: they’ are fupposd exceeding {mall 
as alfo fince curve furfaces are compouns 
ded of an infinite Number of little plain 


Cc { e . ° ‘ ; + Be 
furfaces,, it is univerfally true, thac all 


Fluids. of what. nature foever,.. prefs the 


fides of the containing Veffels in a Dire 
ion perpendicular thereto. And on the 
other hand, fince by demonftration, it. is 
true, that Fluids do prefs the fides of the 
containing, Veflels, ina Direction perpen 
:: We, ie dicular 
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dicular’ thereto, it’s certain that the Par- 
t icles of:all Fluids are Spherical ,010r nearly 
approaching ‘thereto ;) fo that:this is now 
‘no. more Hypothefis but. Demon ftration, 
Now:cou’d any thing but the Fingérs, and 
Almighty Power of God, have’ rounded 
‘thofeanfinite numbers of - {mall-Particles; 
whereof Fluids confift? or cou’d any thing 
but.his Wifdom, have affign’d them their 
true dimenfions, their exa& weights and 
requit’d Solidities?, We hall allow him to 
continue in his infidelity who can demon- 
firate by what Laws of Mechanifm, all 
the Particles of Water were turn’d of the 
fame: Diameter, Solidity and. Weight, and 
thofeof Air, Mercury and Light, turn’d 
all of: different Diaineters, Solidities and 
Weights from one another; but all of the 
fame Diameters; Solidities and: Weights 
among “emidles: yr 29): tiny bs yore bye 


s 
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_ 


of Light afford us! how wonderfully are , 
4ts parts fram’d! .and with what a prodi- 
Pious velocity. arethey fent from the Body 

ay . ia Ser ot: 


us 
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‘on of the Divine Wifdom does our Fluid - 
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is endow'd with its own’ Colour, and:its 


of the Sun! itsSubtility is almoft beyond. 


cludeit; ‘no Stream ‘of it fo» great, but 

may: be congregated into'a fingle Point; 
no Surface fo firiely polifhed, as not to. 
{catter almoft onehalf of it5etts Rays tra-. 
verfe through one another ,»' millions-of 
different’ ways, \ without? interfering ‘ev’ 
in the ftraiteft Paflages; «in one Word, 


imagination; ‘no Pore fo {mall 'as‘to me 


we are not able'to: comprehend. nor ima? 


gine a Number fufficiently: {mall, > to'exs 
prefs its fubtility 5 ineveryPulfe of an An 
tery, it runs fome hundred and thirty thon. 
fand Miles; what an amazing, and uncon- 
ceivable: velocity, muft this‘be!> nothing: 


but the action of the: Mind, cafany ways, 
-— reprefent it: And then whatia’ beautiful” 


Idea of ‘this Fluid , do Mr. Newton's: lak 
ter Difcoveries prefent us with, ev'ry Ray 


different degree: of Refrangibility and Re 
flexibility. One Ray is Violet, another 
Indigo, ‘a third Blew, ‘a fourth Green, a 
fifth Yellow, a fixth Orange, and the laft 
Red. And thefe are the primary and ori- 
% Pre ginal 
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| ginal Colours,and from the mixture of thefe, 
all the intermediate ones proceed. : and 
White fcom an equable mixture of the whole: 
' Black on the contrary; from the {mall quan- 
_ tity of any of them being reflected; or, 
all of them in a great mealure being {uffo- 
cated, So that nowit is not Bodies that 
are coloured, but the Light that falls up. 
on them, and their Colours arife from 
their Aptitude, to reflect Rays of one Co- 
Jour, and tran{mit pei another, 
Their prominent httle Parts, upon. their 
Sutfaces, according to their different De- 
grees of denfity and thiunefs,. are apt to 
“refleé& back upon our Organs, Rays of one 

Qolour,, and of one degtce of Refrangr. 
bility and Reflexibility, and to let others. 
pafsthrough their Pores, and this one Co- 
Tour toa,, is-lefs or. more intenfe, accord- 
dog as;their prominent parts are of diffe. 
4 ent denfities; or are thicker or chi nner. For 
the firlt degrees.of Iusenfene{s, -in all the 
rimary, Colours, . Asem ’.to arife from — 
Home: determin'd degrees, of denfity and 
thinnefs., andthe fublequent degrees trom, 


a ; ' 
~ : a 


a, a a 


the other different degrees of: dent 1ty or E 


gles of Reflexion; and all the differently | 


-_cidenee, are to the Sines of the’ Angles ot. 


mig ale the Incidences, and Refractions ate gjital | 
a Diftances from the fame Plane. andthe 


- 


. ] 
a | 
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thicknef$ or thinnefs; of the prominent. 
little parts, of the "Surfaces of Bodies.” 
Light acts upon Bodies by heating, diffol- 
ving, and puting their parts In'a vibrating ; 
Motion; as alfo Bodies act upon Light, in) 
‘drawing its parts to them, and that in Liries- 
‘perpendicular to ¢heipsuctiees! Allthe dif. 
férently reflexible Light, obferves'this one” 
Law, that all the different Angles of In- 4 
cidentes are refpedtively equal to'the An | 


Refrangible Rays of | Light, obferve one — 
Law likewife, ow7zz. that in all the obli- 
‘guities ‘of the ‘fame Ray,* ‘to the Plane of 
Incidence, ‘the ‘Sines OF the Angles of i= 


Refraétion 3 in a conftant: ratio; and both 
thefe Properties proceed from one; “and 
the fame Principle , ‘adting in’ ‘diff rent | 
Circumftances , viz, that: Bodies attragt 
Light in rie perpendicular” to ‘their Sar 
faces, and that this‘attratton’ss equal ‘ 


reflected 
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_ Wefleed Rays aretutn’d back before they 


_ <atrive ‘ac the refleSting Plane! For if the 


7 
j 


refleSting Plane, have fuch’a force of at- 
trastion, that before the Ray arrives at it, 


_it-has- already made the ‘Sine of the’ Angle 
Of Incidenceequal tothe Radius, the 


‘Ray muft refle&, and not fall upon the 
_-tefle&ting Plane‘ at all. if a’ leffer degree 
OF attraction, then mut it ‘enter the Body 
Of ‘the’ Planes’ and proceéd in the Line, 
thar its dire& impulfe, covether with the 
degree of attraGtion in the refracting Body, 
_‘neéeffarily generates.“ ‘And as ‘there are 


different Sey of BWtraktion in Bodies’, 
a 


which “pro: 


ce their different degrees of 


 Elafticity-and ‘Cobefiow fo ‘there ‘mutt be 


different degrees of artraftion in Medinms, 


-fuppos’d;’to account ‘for ‘their different 


HY 


| have not the fame refraéfive Virtue. (Now 
‘what ‘a’ beautifil>“aniforat, “and fimple 


. 


| Powers .in bringing the’ refracted Rays 


lar, for it’s’ well known” all’ Medinms 


Theovy of Light, ischete?! this'is fo very 


RK 
{. 
* 
by 
* 
ul 


like the! frugal fi aiplicety; ahdYee the inz- 
tS ; o ene - 7 


a 
Ny 
iy 
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Waid variety of Nature, that one would 
be almoft tempted to “believe ; ‘itottue, — 
were there no Demonftration and Experi — 
ment to confirm the truth of it, Imight 
Jikewife fhew here the Art-and Contrivance- 
-of Nature, in the. produdtion. of ‘the Cohe._ 
fion of Bodies. But. having, been: pretty — 
copious on this;Subject. already ,.. Ithall— 
only fuggeft one very remarkable. Inftance 
of the wonderful -Contrivance'and| Wife _ 
dom, of Nature, in. the propagation. ofl | 
— Light, wiz. that a Ray of Light, <1 pat 
fing. from a luminous Point, through two 
differently refracting Mediums, to dlami- 
mate a. given. Point ; fpends. the leaft.time | 
(the refra@ing, Powers of the feveral Me-— 
diums confidered) poffible,,..and confe- 
quently when,the Ray paffes,, but orks 
one, and°the fame Medinm, i.e. when‘a— 

- Ray pafles from a luminous: Point, -to:re- i 
fle& upon a. given Pointy. it: takes the fhot. 
 teft way. poflible. ‘This the! Geometers 
have demonftrated,, andiparticularly.Mr. 
Hagens in his, Treatife of Light; very cle 
gancly Page’ ui and, ae \ Now. dey 


to 


 — 
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\ to, the Reader, how incredulous foever, if 

_ this be not an Inftance of Counfel and De-- 

- figz, is not this like the,Methods of Pru-. 

| dence and Wifdom, which will not f pend 

_ more time on a thing, than joft what is 
 neceflary: to. do.the Bufinefs;. which’ will-. 

- not. goabout, but take the fhorteft Courle. 

_ poflible, that will bring it to the Place de-: 
_fign'd? He that can refift fuch pregnant. 

’ and powerful Inftances of Divine Wifdom " 


_ will.never be convined. —. : | 
_. § XXXIL Dfhou’d next proceed, to. 
_ fhew the wonders in the Bowels of our 
Earth, but our Dilcoveries are fo few, 

_ and. our accounts of this matter, fo lame, 

_ that nothing certain can be determin’d a- 

_ bout thefe Inner Regions. Some have con. 
cluded that there muft of Neceflity be a 
; Central heat, becaufe they faw that Springs 
tun fafter in Froft:and Snow, than in 
hot Weather, but that might proceed. 
from fome of the other more narrow out. 
Tets of this Bafon’s being ftopt, by the Froft; © ee 
_and the Vapours that the Suaraifesthence, =| 
being kept in, _ Ochers have thought that f 
ae O35 Ga wacko 
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Within: this outer Cruftof Earth, there? ; 
muft be a Difcontinuity, for fome caitilide. ’ 
rable diftance ,« quite round, ! Cand that) 
there was facceeding this, a large § bere, 
moving after 4 certain mainer, to decount® 
for the variation of the Magnets but Tam’ 
of Opinion the Caufes of this #ariation is 
to be fought in the Magnet it felf; and — 
not in fo remoteand fo far fetch’d a Chufe: a 
for it feems pretty odd, that'‘a Sphere ; 
fhou’d be made, to whitl within the Bow. — 
els of the Baith, to'make a Peeble turn — 
this or the other way above Ground. If — 
the Earth were an univerfal’ Magnet (as _ 
it's commonly but erroneoufly believ'd) ( 
then the parts might follow the Nature of — 
the whole. But tho’ it ateratts Bodies, as 
wellas the Loadftone does, yet it’s after’ a= 
nother manner, and from a different Law. nl 
One might as probably expect a different 
turn and figure of internal Orbs, to ace { 
count for the Effects and Vettues of feve. 
4 val others’ of the Metals, Minerals and va. 
vious Fofils, and of many other Elecirick 
| Bidets different from the mies 2th i 


Pres 


q ae 9 Matural Bigon 199. 


f of, their Brother. the M Magnet... I believe an: : 
“Hypothef s may; be form’d, whereupon by, 
the figure and fize of its parts in regard of 
Bodies attracted, this and the variation of 
its dire@tion might be accounted for; but 
this.i 1s NOt a. proper Place for thefe. things, 
TAs for the analogy between thefe sore 
nal Orbs; and that.of the Annulus. of Sa- 
turn, I cannot think it holds, the one be- | 
ing exteriour the other interiour; the one 
7a, whole Sphere, the other a Ring only: 
’ Neither can I think that this Avnulus. can 
be fome remains of the Ruins of a Cruft, 
that. is fall’'n in upon the. Body. of he 
Planet; becaufe this Rivg appears. to be 
regular and uniform, of an equal. breadth 
quite round , “and at an. equal Rus 
from the Body of the Planet ; befides,.. 
is. {carcely. probable - that. Any ies 
which like ours, may be defign’d for the 
Habitation of fome fort of Animals, fhou’d 
f be fo ruinous as this. ‘Suppofition. woud ~ 
, “make that Planet to be. Laftly, allthefe 
Hypothefes have not that fimplicity, and _ 
_attfulnefs, that the Works of Nagure and ~ 
i: Web 8 aie. ‘Troth 
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Truth carry along with them. If it be true 
that all the Bodies of the Univerfe attra 
one another then it's very plain that 


when ever a lefier Body (however figur'd) _ 


attends the Motions of, and revolves with — 


a greater, that that lefler Body is ge est : 
by it’s attraction, to produce fome effect, 
_that is the Confequent of this Attrattion.” 
Thus it’s plain, our Moon was defign’d to 
raife our Tides, and regular Winds; and 
to difturb the Motions of our Earth, for 
Purpofes that poffibly we’ may, or may — 
never, come to difcover; and fo the Sz-_ 
tellits of Fupiter and Saturn, were defign’d © 
to attract, the Fluids, or diforder the 
Motions of their re{pective Planets; and 


I have fuggefted before, that the Multi- 


tude of the Sztellits of thefe Planets may 
ferve in their vaft diftance from the Sua; 
to hinder their Fluids (by frequent and — 
various Difturbance) from freezing; and) 
the greater number of the Sutellits of Sa. 
turn, than Jupiter, feems to favour this” 
_ Conjecture. Now this Aunulus may polli- - 


bly {erve fome fuch purpofe as this, fince 
f “ae Q | } it 
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l it moves differently from the Bod y it felf. 


But all thefe are but Conjectures on both 


M 


‘fides; and’as fiich I leave’em. | It’s cere 
i 


tain that Earthquakes, and V; ulcano's, pro. 
ceed from fome Motion and Mixture of © 
different Particles within ‘the Body of the 
_ Earth, ivis likewile certain that its Siraty i 
are not of fuch Gravities as a regular fub- 
fidence according to the Laws of Gravi- 
tation of Bodies, wou'd require; which 
“fhews it has not been compounded’ by 
thefe Laws. It’s likewile certain, thar 
_we have freth Water at any confiderable 
depth, in moft Places diftant from the See ; 
we'have from its Bowels, all our Metals 
and Minerals, with all their Varieties - 
which is of fo much ufe, for the Accom. 
modations of Life, and the fubfervience 
of Medicine; from the depths of the Sea, 
and the Bowels of the Earth, we have all 
“our natural’ Salts, which do us fo great 
and manifold Services. If any one had 
but occafion, to look over, the variety, 
beautiful Figures, and Colours, of Shells, 
Petrifattions, Ores, Minerals, and Stones, 


% which 
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which Indufiry has collected, he cou’d not. 
but. admire. the: manifold Wifdou of, the- 
Author of Nature...This were. a:very large, 
~ and copious Field, and wou'd afford very. 
demonfirative Inftances of Counfel and 
Contrivance:; But, 1 have fo many. other, 
things to fuggeftion, the Head Tam about, 
that J muft content: my felf swith Gene-. 
“ padsery is sg X ak ot nntbrecnisieed 7 
. .§ XXXII, Having dwelt fo long up~ 
on} the inanimate part of this Sy/leme, of | 
things, I.come now, to confider the Animal 
Kingdom; that xoble and manifeft Repre- 
fentation of the Power and Wifdom of the 
Author of Nature.’ One of Democritus or 
dertake, to give fome'faint and imperfect 
kind of Explication of the Celeflial Ap- 
pearances, from their Principles, tho’ how 
‘wretched their accounts of this Matter are, 
we-have in fome meature already. fhewn, 
But when they come toa Plant, or Ani. 
mal, they are perfe@ly at alois, they 
can produce nothing coherent, or of a 
peice; ‘their Schemes then,, are like the 
Wis es, : effects | 


aie 
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fects of the caliial'concourfe of Atoms, an 
d inconfiftent Mixture of things, thar: 
has neither Form,’ not Beauty. For ev'ry 
part of thefe, is fo exadly adapted, to: 
to its own proper ufes and thefe Utes 
are fo tmanifeft. and evident,’ that they 
¢learly argue, an infinite Wifdom, an exe 


: 


Of Geometry and Nature, that nothing is 


fiifficient for; But a Being abfolutely per- 
fect. - Vthall: here, as'I did'in'the Celeftial 
Philofophy, give fome general Scheme, of 
the Avimal Fabrick, and Oeconomy . and 
fhall confine my ‘Speculations, to the Hn- 
mane Strutiure, as being the moft perfed, 
We ate acquainted with, and which béing 
once fully underftood, the reft will ea- 
fily follow. I thall begin with the proce 
Of the Aliment and the Circulation of the 
- § XXXIV. The Meat being grofsly 
divided, by the Teeth, and foftened by 
the Saliva, is through the Gullet, by the 
ConitriGion of its Fibres, thruft into the 
“" Stomach ; 
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1 ome wife Defign, ev'ry thing is fo fitted, 


a& and exquifite Knowledge, in'the Laws 
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Stomach y where being {well’d and farther. 
foftned by the Suecus of its Glands, ; and 
the Liquors taken in, . by the perpetual 
Motion of the Coats of the Stomach, a> 
gainft one another, the Mujeles of. the. 
Midriff and Abdomen employed.in re{pira-, 
tion, its parts.ate broken, and their intip, 
mate Cohefions diffolv’d. And. by this 
_preffure of the fides of the Stomach upon 

the contain’d Aliment, it is thruft into the, 
Inteftins , at its entry into which, itis irri, 
gated with the Bile and. Sweetbread-juices 
the one to fweeten, the other to dilute 
the Chyle, by the vermicular Motion of 
the Ivteflins (arifing from the alternate 
A@ion of thei Spiral and Longitudinar 
Fibres) the preffure of the Midriff and the 
Mufeles of the lower Belly, the grofler 
parts are derivd downward, to be thruft 
‘out of the Body, while the finer, are 
{queez'd into the narrow Orifices of the 
Ia6teal Veltels, which open into thefe im 
_— teflines; whence in flender Chanels they 

are carried into the G lands of the Mefex- 
very, receiving firft a fine-thin Leyaplero 
Te a : . the 
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é 


the Lpmphatick Duds which dilutes this 
} 


Chylous fluid,‘ and {cours its containing 
Vefiels, which from the Mefenterick Glands 
Bite in larger Channels, and pafs diredlly 


‘into the common Receptacle of the Chyle, 


which is a Bafon, form’d for it by the U- 
nion of thefe Laéeal, and Lymphatick 
Veffels; from thence in one Duct, it af 
cends into the Thorax, and about the 
Heart fometimes dividing, it immediately 
“unites again, and creeping along the Gul- 
tet, it pafles on to the left’ Subclaviay 
Vein, where in one or two Mouths, it 
‘opens into that Veflel, and there mixes. 
withthe Blood, and circulates with ity 
which Circulation is thus perform’d. The 
Veins (in a continued Channel with the 
Arteries, ) bring the Blood from the Ex- 
tremities of the Body, | and all uniting in 
two large’ Veflels ; whofe: fides. diverge, 
fotm: the: Vena Cava, Afcendens and De- 
fcendens, which two likewife join at their 
entry: into the right -Ear-of the Heart, 
Which, in its: Relaxation. On Diaftole,: res - 
ceives: the Blood: ftom stheni, and.da-its 
Vv oe : » con- 


x opt 
“Set. * 


U 


2 206- iota Dames a 
son Gridhibnt or. Sy files. ithrufts it into- th 1e 
right Ventricle, which 1s: then ‘its fiate’ “of 
Remiffion: which when contracted, drives eS 
it through the: Arteria Pulmonalis , 1 into 
the Lungs: > whence. it Is receiv ‘dy in: in 
uninterrupted: Channel, by the: Vena Pul- 
monalis, and is: carried. into the left Anri- 
cle of the Heart, then open to receive t 5 
by whofe conftrigiion; it 1s dilcharged ir 
to the left Ventricle then likewife: dilated 
by whofe contraétion it is pufhed into it 
Aorta, which bending alittle n wardl 
fends forth the Cervical and cape Ars 
teries, the reft turning down again, «forms 
the defending Trunk, andchefe dividin 
into innumerable leffer Channels, « carn 
the Blood to the feveral. parts of ave Bo 
dy, where leaving fome, of its Particle 
proper for theiriule; the ref is fent into 
the Veins, which z are nothing’ but: the ce 
turning: Arteries and thus the: Bloodéls 5 
- cartied: about in a perpetual ‘Circle, fro: i 
the Arteries into the Veins: nd:from thele ; 
to: thofe';andan« this Wircudation j dul 
performid, Life and> _— ‘confilt. - ia 
5 XXXY, | fe 
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 G XXXV.AAS it Gs) plain from what 
has been faid, that it°is only the Blood, 
‘that is recruited by the Chyle, fo is it like. 
wile evident fromthence,that it is only from 
the Blood, that'll the Expences of living 
are farnifhed, “and that all the Seeretions 
of what kind foever are deriv'd: “Now 
thefe Secretions,. are made by the affiftancé 
‘of the Glands , anda Gland is nothing 
‘but ‘the Convolution or various folding, of 
‘the Evanefcent Artery} whole Jatt ‘Bran- 
ches muft'be Cylindrical.’ This Cylindrical 
“Artery, in its windings, fends out feveral 
‘little Duds; - of equal Diameters,’ which 
fometimes “unite! in ‘one common ‘Pore’, 
fometimes: tun into’ a ‘common’ Bafon. 
This Structure is evident, in all the larger 
and more confpicuotis Glands, fuch as the 
Tnteftins with se pai Duets, ‘the 
Latleals,- the Tefticles; “and fome of the 
Conglobat Glands; and’may be feen in all: 
the réeft if they happen‘to be obftructed, 
rand fo ‘fwell “toiobecome ‘vifble. ?) And 
Schetefore the athe “is téafondbly ‘toobe 


i 
F, mn 
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tondluded ‘of alP'the “Glide, Aince 
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Nature is conftant and uniform in her A- 
ions, and: produces fimilar Effeéts by fi- 
milar Inftruments. Now the Nature of 
the Secretions themfelves depend upon 
thele three things, .1. The different Dia. 
weeter of the Orifice of thefe Secretory Ducts, 
whereby Particles of a. Diameter, greater 
than that of this Du@, are excluded. 
2. The different Angle, which this Du& 
makes, with the Trunk of the Artery, : for 
it is already demonftrated, that all Fluids” 
prefs the fides of the containing, Vefiel , 


ee 
and that ina direction perpendicular to” 


thefe fides;, and this is evidentjin the pul. 
fation of the Arteries, fince it is,.to that 
preffure,, this pul{ation is owing. . It is like 
wile evident that. the Blood is, urg’d for- 
ward by the Force of,,the Heart, fo that 
the Motion of Secretaou-nautt, be compoun- | 
ded: of bothy.thefe, Motions. ;, Now’ the 


this Tateral preffures, As greater) when the 
Velocity of the longitudinal Motion, is fo, 
“yet it is not in, the, proportion of this Ke- 
docity, for this.preffure is always fomewhat 
even, when the Fluids at nly, and 
ere Pi ~6~thern | 


- then im proportion, ;to; the, Spegi fick Gravi- 


.. te 

_ ty of the Fluid}: nothing; elfe,being.in this 
~ -Bluidsto’ prodncé this preffure,> andiin,a 
_ Fluid uig’d by. a Longitudinal, DireCion, 
Jas:the Blood in. the. Ateries, ,.. this Jateral 


qual :fpecifick;Gravities ,.,arrive, with the 
Maine Velocity atian Orifice capable,.of ad. 
‘mitting/eithet,of; ‘em,..yet they wall not 
both pafs,.. becaufe their Motion, of Dire- 
_-Gion is different: So that,this.Divertity in 
the Angles; thele Secretory Ductsmake with 
thecTraik ofithe Artery,.feemsaltogether 
_neceflary to,account forthe poflible Diver 
' itied»of fecerh'd Fluids;ev-n admitting their 


4 iameters; :and Figures, tobe the {3 ma 
For itisriotite badoubted;) that the Blood 


— 
4 / 
ws 
i 


is aFletrogeneas Eluid,..and contains. parts 
‘of idifferent Spetifich. Graviticsy diferent — 
Goliefions; and of different Denfities;..and 
the feparated,Eluid mult be, Homogeneang 
a spestor fatheaaiform, Functions, : Life, 
goiklac dilfessa Klee, wobec 
er . ae 
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fices of the feparatory Duds. And tho” 
the Diverfity of the Diameters of thete 
Duds, is certainly that which is of grea-— 
‘eR Monrent in this Affair‘of Secretion, yet 
{tis impoMible to-account; ‘for the fimila- 
#ity of the federn’d Fluids from fo Hetero. 
‘geneous a Fluid, as the Blood.s,from this a. 
fone. For fippofe;(asmy worthy and lear 
ned Friend Dr. Cockbuiir-has verypjuftly rea. 
foned) the Diameters of thesPartidles of 
Uri, Gall and Semen, to bé as¥32}3. The 


Diameters of the Secretory Das, Of the 


| Kidneys, Liver and Tefficles,* mutt be in 
the fattie Proportions.’ Now tho" uponithis 
_- fuppofition of only* differeat! Diamiters, 

Bie Bla ; the 
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_ the Particles of Gall and Semen cannot be 
_ feparated:in'the Kidneys', yet the Parti- 
- €les.of Urine and Gall may be feparated 
_ bythe Excretory: Duds of the Te fticles, 
_ ithe. Diametersof the -Particles of thefe 

_ -Bluids,: being by fappofition, lef than 


Pe ao 


| 
 sthato of ‘the! | Diameter'of the Excretory 
ee ee es a 
(tee the ‘Tefficles. So that upon 
rn 


4 this fuppofition of only different Diame- 
_ ters°4t isampoflible ro account, for the — 
_ Homogeneity or ‘fimilarity of the fecerned 

- Miquors: >for all the Particles of whatever 
_tkind,: that-are lefs than the Diameter of 


| deparated>there: But» from ‘this | general 


Mt 


_ Wiew°of the Nature and\Manner of Secre. 
_ tions, the particular ones'may be under- 
food. Nutrition is perform’d bya Secretor' 
_ Do&, arifing'fiom the terminating Arter) 
_ which ‘cairies a fuirable Portion of the 
{ Blood, to‘every part tobe nourifhed, {6 
_ ‘that‘evry point in the Body, muft be the 


me 


“which a proper part of the Blood is | 
meii3 trey Pty P 2 | | the ae | 


tee 


ao 


| termination of a Secretory Du&; through 


| | gtifnty othe Blood eiten/dtesthrongh Kerra 7 


“parts A ak oe pee pen te " 
iwolntions, forminhuimérabledittle Gals, i 
of: nee Se it’s Cortical: partcontilts; iw el 
| Glands. the finef, aid moredubtilée), Acid. 
Bits icled of: iin Bloody! aneinfepatanedi, 
- vanduleg'd an theSlenden mall -Fnban ofthe p 
‘Medullary patts, which, are: the: begifinifig ‘ 
of the Nervesi> Thele: Nerwestare Bundles ; 
of fine {malhPipes; aeifing foui thefe-an- 
‘finitely many Vite Gleadscof the Cine 
stious. part ot the Bram) | fand terminating 
‘in-allythe | pointssof the Body; 4 
“properly, :theyiare; only;the Seoretory Duds | j 
lof: thefeilictle Glands, andthe, Seeret q 
Pores of the.repofttoriesof.the Ainimal,Sp- 
wits; they are/hollow; but extreamly fmall, — 
fo that? tho’ the Spirits. move : in sienna A 
the fame manner,; and by,thefame Mecha 


deriés;: yet.byoreafon.of theymany cond-— 
dntions of the, Evuanefcent Arteries, <whidh 
Y form. their: original: Glands 4 Wn the, Brainy © i 
se nableh sliey iorcrieacttbecde, alent 
ae oe oi ier on che 


ae | exceeding. ‘ 


_ Cx I 3 
4 Semis Sores, Lae ph 4 bei 

1M herr, ‘Motion, }..in re{pedi-of that of, 
the Bl bod, as. very 1 much abated ;. lowever} 
ft is w.Motion. keeps’ em ver: y. near, full, 
an ie Lubes: Are! quite, full, of: 

. this, verzous, F Ini, .;the:, Aninal.xs aGives 
: and watch rae when they arenear empty, i 
- islanguida and drowfie es for this Fluid is the, , 
4 principal, concurrent, in)Mafeular Motion,, 
ane the immediate Orgai of Seu{atjon. .Byy 
' the-Motion, of: the Heart, through. the En: 
— mulgent. Branches,; the. Blood ; is brought. to, 
q OE Kidneys, ian is. there. freed. vot, its Se 
rai, , by: their: little ~Glands.. and ‘As receiv'dy 
- into, ‘the {mall Exeretory. Duds,of thefe, 
Glands, to be cartied into the Pelvis, and 
_ thence, ‘by BEOPF Tubes into the Bladder 

q Much. after the f fame, manner. .are aa 
q proper. Fluids feparated. from the Blood: 


a the other , Conglobat « and Conglomerate, 
Glands Sh th the Body, | i, that ; it is needle | 
rR at oe thee, | 


in t the, Liver, Sweetbread, ‘Tefticles, and. | : | 
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4, S XXXVI. The Lungs aré compos’d 
of an infinite number of ‘little Lobes, of 
different Figures, and Magnitudes; "but! 
fo join'd as to leave but {mall Vacuities — 
between ‘em. Each Lobe confifts of an’ 
jnfinity of {mall (pberical Veficles, formed 
by the Coats of the {mall Branches of the’ 
Trachea, fo that they may be confideréd’ 
(when blown up) as fo many fine Tabes _ 
ending in little hollow Spheres; ‘upon the — 
fides of thefe Veficles, the Blood. Vettel i 
ina fine Net-work are {pread. Now before — 
the fetus is brought ta Light, thefe Ve- 
feeles lie flat upon one another, and by — 
their preffure upon the Blood Veffels, hin- 
der its progrefs through them; but 4s {oon 
_ asthis fetus enjoys the benefit of the Air, — 
by its weight and elaftick Force, this Air 
_puthes in through the Pipes of thé Tdadhea 


- 


into thele Pefeler, and Blows “el py 
whereby they ftand ere& upon the Trunks 
'. OF thefe little W ind-pipes, and give a free i 
| ig to the Blood through thefe Vel 
. ae 4 eet acy TdT 2 
els, {pread upon their fides. And When 
by the weight of the Thorax, and the 
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" AGiion of the Mulcles thereof, with thofe 
_ of the Abdomen, and Midriff, this elaftich 
- Fluid is thruft.out of the Veficles, through 
_ the Trachea in Expiration, thele Veficles. 
| prefling againft one another, and the e/a- 
_ flick Fluid aGting upon the fides of them, 
- and confequently, on the Blood Veflels 
_ fpread thereon,. feparate the Globules-of 
_ the Blood, which had Room and Liberty 
' to unite in the wider Channels of, the 
| Veins; and: by this feparation of thefe 
} Globules of the Blood, from-one another; 
_ renders it more capable to circulate, in the 
_ more narrow paflages.of the Capillary Vel: 
fels.. But, if Ibe not very. much imiftas 
_ ken, there is ftill a more confiderable ule 
_ of this natural Frnttion behind, and that 
_ is to: form thefe elaffick Globules of which 
_ the:Blood principally confifts: It is uns 
_ doubted Matter of Fact and obfervation, 
_ that the Blood confifts of a Lympb, which 
_ isthe common Vehicle, feveral Salts, -Ra- 
_ menta ofa thick confiftence , (which ‘is 


"probably the-unform’d part of the Ghyle, 


and Aliment) and thefe red Globules, of 
Bi i P44 which 
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wei are flow dofpedklakelo sr bal Cannecitiedh 
they are ‘Of different» Colours; vas White; - 
Blew and Purple; thefe any body’ may 
dilcove -with an ordinary. Microfcope.. Now % 
: tainy that thefe: Globules: may’ be 
burt; as in obftrudions 9" or: ‘may bevall 
exhantted: asin violent Hemornbages; and: j 
yetbe all recovered and recruited again; 
wherefote it isiof ecellity, that thefe Gio: © 
bules: multibe: form'd fomewhererin the — 
Body fromthe: ChyleitAnd:- fince it’s cers 
taini thar they are not ‘folid’ Particles) 
both by ocular:infpeGion and touch, and 
by the: necellity they:are underto: clam j 
— their: ‘Figures into: ‘oblong! Spheriods , « 
‘the capillary. Veflels,: as Tale from ‘hit | ‘ 
Golour, aad’ that Acids do adhually des 7 
ftroy: their: Figures, and coagulate ‘thefe ; 
Globules . itis highly probable, ‘they may — 
be Tittle: bubles, blown fromvthesvilaid — 
partof the Chyles. by the force of fome ; 
more: fabtile> Eleftich Auras: Now: no 
Place/in the -Body,ibut ithe: Eungs;: can 
atord, oie cha aie Pet jcand:this majpbe — 
‘ i bas eG rrodtt LA sf 


_ 


: | Be 8 17 | 
the'reafon'why the-Chyleenterts ihto thie 
Veins 5) and thefe too ‘only; which) are’ 
jaft returning immediately» tothe Hearty 
to be fent into’ the*Lungs.’ For fince “ir 
our grofls Elimentof Air, there’is conflands 


loged; acfiter ElaftiekePluid, -whichvis, 
y a cae a ieige ne ‘y et tr 
he:principal Agent, int all the: fabri eR 


tionymay bethriftin: through the fideswf 
thefe Vefieles, | to the Blood Veflelss!anid 
feeing thiefe Blood Globules mutt be gene? 
rated fomewhere ,“and. fince:theréoaseno 
partin the Body ,! this fubtile ElaftickPluid. 
an be fquee2’di with fufficient: Force ste 
et through the fides of the Blood Veffels, 
but intheLigs ; iefeems to mebeyond all 
doubts: that thefe Globulehartform'dehere 
fier this manner: °'The vifcons:parnofithé 
Chyle being by the fhorteftand fafert courfe | 
poflible; brought-into the'retirning: part 
pf the Blood, visfentsfrom the right: Hex 
ucleiof the? Heart: toxthe: Bangs,c-andis 
ead ‘upon the fides of the Veficlesthere- 
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of. in little fine Tubes, this fine-E/oftick 
Fluid being {queez d, » in) Rs Ad o rie a 
| piration, through aPore,continued through 
the Veficle of the Lungs, and the fide' af) 
the Blood Veffels,. 1s forc'd. into; the.zife| 
cous part of the Chyle, which i8,runing) 
- by in the Serum, and by its perpendieulan) 
_-preffure upon the: fides of that Cavity 1¢) 
_ forms, produces a finall lietle buble, of <a, 
certain magnitude, and thicknefs of Shell, 
from whence it has its Colour, .an 


‘7 

oe Ss and by. 
the force of the fcceeding Fluid, this lit.) 
tle buble is broken off from the Pore; and) 
carried along the Artery > and. the. Cohefton 
of the parts of the Shell of this duble, bemg 
greater thantheforce fromwithout wher = 
the thin Serwmactsupon it, it is preferv'din 
its figure in all:the various Motionsof the 
compound. Fluid of the Blood;; and:iif-it’ 
happen that thefe little bubles. fhou'd-be 
burft, (as they moft certainly sare bya) 
to the Lungs, they are new-form'd again, 
whereby the circulationis rendred conftant) 
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prefcri be d to,my felf,. to, deduce, all. the, 
Coreletes thence’ arifing,” 1 fhall, 
but ,in: one ‘Particular, . and dave the elt 
~ toianother @ccafion....: ‘iN 
pus XXKVIL A Uutdlis.a as “I have hie 
ted S SHE, -of, thes, PER Chapter 
is oD ly, a, bundle. of, Fibres, of which, a 
in the fame Plane run adel ‘the flethy 
art_of the Mufcles is{pongious, fofe and 
bx, the tendinows,.1s: only the f flefhy part 
compatied, the, Fibrils ha one ate, di. 
vid ed.into innumerable ittle . orbicular. 
Cells, form’d of two concave Segments « of ; 2 
Sphere;; thole, of the other, are hard an 
id lid, _thefe, make . the’ Head, and | Tail, 
which, are always: anferted:i into fome folid 
places¢ of the Body ; ; asto 5 thefe of thé cl- 
ly of the Mufeles, . each Fibre confifts of 
an infinite number, of little Fibrils, ty “4 
together: by tranfverfe. {mall ~Threac be 
‘which go from Fibre to Fibre; and are 
-call’d Membranous Fibres ,. into thole orbi - 
cular. Cells, enter ,an Artery, Veié and 
Nerve, the firft and. fecond, ‘to. bring and : 
| sary ‘back. the Blood, ‘the Tater to. y Jer i in 
ie et Gen 


ae 


oe 


ey... r 
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(upon any Impreffidh communicated.ito: ) 
ible fromits Aciditafte;thabthis nervous \uice, 
confiftsiof Particles which are pointed.and — 
the Blood>| And upon animmiftion of this 
Liquid of:ithe°Nerdens! intathelorbiewlar 
Gells ‘of mufcular| Fibres,, the. Globiules of - 
the Blood: may: be: adually broken,’ and 

se retielimpciloned RlaBeilesdnsdy tb 
efcapesby: which méans, ithefe, litele ele 
fick Cells. ofthe. Fibre) imuktiof ineceflity 
indinal Diameters, from Gell to\Céll ftrait. 
ned: whichitwadu’d contta&-the-length! of 
the whole Fibreyiand-{o ‘move, that, Orga 
to which ontelof the tendons is. xt... This 

is, undoubtedly-the true manner, of, wfci. 
lar Motion, cand,agreeable,to, the learned 
Mod Foba' ‘Berhoiill;’s sDo€irine -on, this 
Heatlion And éonfequently 5-!all the;Geo- 
iwetrical Theorems; he: has }difcoyered, a- 
bout mufcnlar; Motion,»,are now actual 

| ory3cand Matter; 6f Fac. ;.\But.L thal ee ARS 
have an occafion of {peaking of thefe after- 
4 | : wards — 
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beards i ‘The place of : ther. 
duction of thefeGlobules, :and: their NN: 
ture being ahusidetermin’d, sa. priori; sacl 
very evident demonftration: of othe ite: 
1Gaufe of) mufcular. Motion ,: swhich hi 
“been long. thought ouncapableof bei a ¥ 
jorviriinss ‘dd. Phe: broken/{Shells: of» the 
iGlobules, are’ carried. back. by: the Veit 
‘to the Lungs, to'be newsforntd,, ‘whith i 
4s the'reafon that ufeular: Motion: is dh > 
conftantly’ ‘and uniformly ‘perform’d,if 
Jong asthe Blood:Globules, ‘and Anintal § “i 
vits ave in fufficient plenity. For thé Mo- 
tion -of the Joints. and. Limbs. the. al 
awhich are‘ the Pillars-of the Body, are at. 
‘viculated one-imto ‘another... er fe se € 
ewe of the Mujele, isfaftnedta fome 
folid ‘part yand’ the’ other to'cthe. Bone, 
that “is to’ “adve beyond: its Articulati 2. 
So! that the! Jength’ of che-Mufele’ bei a 
fhortned, | the moveable Bone, \ muft be’ 
poor toward the fixt Extremity, .accon | 3 
to the’Manner‘and Determination,« f| 
the vtteilasion. ing the ‘ai ele 
jdsaqhte noaoqmine 


: 
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the. more folid parts of the Body are p 
1) § XXXVHL The Fluids of the Body 
ate “principally propell’d, by the AGion of 
the Heart, and the elaffick Force of the 
Fibres of the conrainin ¢ Veffels.. Now 
the Heart ‘isa Mufele, like other Mufeles, 
confifting of feveral Orders of flethy Fi- 

bres; ‘of different Dire&tions, it “has two 

hittle Ears and as‘many Ventricles, which 

are Cavities for receiving or holding ‘the 

Blood, as it‘comes from the feveral Vef- 

fels, ‘or is to be driven to different Places. 

‘The ‘Fibres of this Mufcle, a& by the 
Longitudinal Diameters of its Mujcular 

Calls being thortned, ‘and fo by the win. 

dinp and fpiral Dire@ion of its feveral 

Ordetsof Fibves, ‘the Cavities of the Ears 

and Ventricles are’leflen'd. or conftring’d. 

And wt°isobfervable ‘that all’ the Mufcular 

Fibres‘of the Coats of the Veflels, a@ af- 
ter ‘the manner ‘already explain’d, But 

the Membranons ‘Coats, meerly by their 

own Elafivry, being vecch'd fit by ex 

Rawwoit ond: .svow7sini YIONSVIG hye 
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ternal Viellesices:! ‘Thus the fides of all Media 
branes are bent or prefs'd outward by fome 
sheluded: Fluidjs:(buewvéhtore emfelves! by 
“their: own *natural | Elaftcity ;' wher 
«when: ever ja “Coat confifts : of - Fibres of 
awhatevetskind,» rexcepting -thofe> for: She 
fation' Ory Nutrition, it, 1S) a fure Indication 
‘that: this Coat: ats) as-a» Mufele ;.,foriNa- 
ture ddes nothing in'Vainjanid!wou ‘dn 
wver-havesdiftinguifh’d:a Coat:into Fibres, 
but -for. Mufeular, AGion,7cwheni a: Conti 
nued Membrariousyor\Tendinons one, more = 
capable. of a&ting by-its.ownl Elafticity.: So. 
that the Nature,of the Coats, and of their 
conftituent Fibres, ofthe, Ghannélssbeing: 
known; together with; the, Range: andi Di 
ection ak thele Fibres,’ it isieafie.to know 
the: manner, of their operating upen’ the 
- included-Fluid.), BheiGoats of the Gillet 
ate threes, thé outéomoft Membranous },the 
fecond flethy.va and, Mufeular,» ie 
Jiquely: from-the uppermoft end of: the 0 Oe 
Jophagus to. the Stomach-;,. the thirds jis” 
tendinous and. mafcnlars! of whicedl onder 


MS (Fibres diverfely interwoven. ‘The Stomach 
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yr 


] ™ four Coats, the innermoft is Catpet- 
| Tikes ‘of whitel {hore tendinolts Fibrés tan. 
dite. ‘perpendicular: updnotht nexeCoat, 
whielf is mervous and extreamly fenfi ble’, 
the third is flethy and MaJcilar, of flraight 
and eircular Flviey: the*fourth: Membra- 
pons from ChePeritonennna! Ble Guts con- 
fit of three’ ‘Coats; whe imnerthdfiis of the 
fame -natiite with that of the innermokt 
of the Stomach, “the: fecond! is of two 
Orders of Miufonlar Fibies,) ‘Longitudinal 
and Spiral, the thirdiscommoriand gew- 
branons , arifi ing likewife: from the 'Peri- 
toneuw. The: ‘Nerwes ‘as. I have’ before 
| aid) até a bundle of | fine) {malls: flender 
Piped ‘wherein the! Animal: Spirits are 


tieafard up’ for the Expenfes of i Motion — 


and Senfation; they arife from the Glands 
of the eineritiows part of the Brain, and 
are ‘terminated i in all the poitits of ithe Bo. 
dy ; ten’ pair defeend. immediately through 
proper Holes of the Skull; and ferve the 
adjacent Parts,and particularly the Organs of 


four of the’ Senfes ; -the'reft in a large bun: 


dle, are we down by ‘the! Cavity of the 
a NS | OC oh erteura, 
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e ertebre, Sonera dak Places: are Sons, font 
(te ‘nate the feveral. inferiour ° ‘parts. of 
the Body: Fhe Arteries have three: Coating 
the’ ontermoft.is-a fine Web of Nerves, 
and Blood Veflels, for the nourifhment of} 
thefe other Goats}: and for the Mifcalar 
AStion of the ‘nhemmediaies ‘one,,, which is 
made up oftfeveral ftrata.of. Spiral Mifcular 
Fibres,..according to the bignefs, of the 
Artery. The thitdis:a_clole, senna 
‘Membrane. very {trong and.\compact;,.4 
keep ‘in the. Blood which otherwife Coa 
the dilatation of the Arfery, wou ‘dtear the 
 Mafenlar Fibres afander. . The Veins have 
the famé Goats with the Arteries, only 
the Mu{cular Spiral Fibres are Pichi be- 
caiile of the lefler’force of the Blood a- 
gainft the fides of the diverging Veins, 
that thofe of the: converging. ‘Anite idl 
From this general. account of. the firucture 
of the Veffels, thei AGions, upon, the in; 
clofed Fluid. may be ¢afily- underfiood, 
the thort eredted. Fibres ferve for the it 
tition of the Aliment, and for {raining 
“pthes apes of: tae Gans and, Stomach ; the 
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) byvencreafing this dimieafioit aiid’ thereby 


re « re 
_ obligne Fibres; which make but few ‘turtis 
_ ferve ‘to: 'propagare “gently7the lincluded 


Fluid, :\the Longitudingh ones to move:the 


_ Meffel; cand the ‘included. Fluid; up! ot 


down in a direétion parallel to its lengthy, 


‘ 


leflening the other’) /i.:e.:'the: tranfverfe 
Diameter 3:the Spiral ones by {queezingit 


_ wantverfely, and fo encreafing it in length 
_ otvleflening it in breadth. Thus the Blood 


being puiht by the contraétion of the Heart 
nto the Arteries, « dittends their Coats :az 
Jong their whole length, ‘till’ the force of 


the natural. Elafticity of the Membranons 


Coat, be equal to the-force of this: Im 
pullé;, then that Elaftieity: of this Coat:bes 


ginning to:a&,- at’ the fame time: the. zer- 
vous Juice is {queez'd out fromthe Nerves 
by this-dilatation-of the fall Arteries, -a~ 


Mong the Originating Nerves in the:Brdin,: 
and fo brings the ‘Mufeular Fibres. into A. 
ion, after the manner alread y éexplain’d. 
And both. thefe- Forces: actin Zoaty once ys 


propell the Blood  in!a continued Stream; 


through ‘the uninterrupted: Channels, of: 
Ber: : ia Pike: the 


Doge 8% 9 
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the Veins and Arteries. ‘And the impulfe 
of. the Heart; :propagated only ‘by the © 
Membranous Coat, .is.that. which when | 
fele;as neh a Pal or ag be of the 7 
ge : 

o& XXKIX.' “AML Sen ation 1s pelle dil 4 
Bry the immediate Aioriof the finer and — 
moresfluid: parts of: Bodies, »trpon: the: Or- ‘ 
gans of Senfe§)the Impulfe. communicated — 
_bycthefe' fubtile partsof Bodies;:upon the ~ 
Organs: fitly «difpoted,, 21s: through them — 
tranfinitted: to the..Nerves, appropriated 
and:contriv'd for {uch a. Serifes and through | 
them to the Brain. ‘Thus.in V7/i if on, ats : 
reflected fromthe: Surfaces of Bodies,’ 1s 
tranfmitted: through ‘the. Humours of tia | 
Eye,” ‘and: congregated: upon the Retina; 
in the {ame‘manner it*was'refledtted front | 
the Body, :and thereby am Impulfe modi-- 
fied after a certain manner, ftrikes the ft: 
laments of the Optich: Nerves; which con- 


vey this Impulfe. to the: Brain. In Hear-* 


ing, the Sound after diverfe Modifications, — 
in its paflage through the Meatus Andito- 


riWs, feces: on the) sare fags which'mo.’ | 


— \. A 


i wing 


— oF 


4 Touch ing 9; 3 the Effnwia and more, ubtile 
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g the Bones, of the Barrel, 


vin and) they. 


_ the inclofed Ain, of the. Labyriath jy.the 


Auduory Nerves there, ;are:mov'd,. after, 


the fame manner they, wou'd,,have beens, 


had the, common Air agted upon them, 
with the Advantage of a better.qualified 


i 
oI 


and gentler Impuli¢ than they, cowd have 


_ Parts of Bodies, act immediately upon'the 


_ cate this Aion to 


v 


he Brain::..So,that-in 


~ set 


Nerves. themflelyes, and they communis 


foe manner, all Senfation is nothing but 
Touching aj leyeral ways diverfified. | ‘Genes 
/Falvon js nothing: but Accretion, for. it: is 


. 
4 


| beyond. all doubt » that-all Geveration ig 


re 


from a preceding little Animal lodged in 
the Male. ) I have demonftrated the! Mes 


chanical produéion of Animals,.co beim: 


- poflible and unconceivable; thete-is nas 


thing in.an. Azimal but an infinity of brane 


n, 


ching ‘and winding, Channels, and theie 
contain Fluids, and, no Difpofition-ér 
; SUS sae is of either o. can: produce -an 


Ammal, foce’all che parts mutt: be form’ 


is ‘ wa. %), 3 : together, 
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on 


an. we find foe’ lictlé buble, or 


Blood Gloster. may be form *dout ‘ue the 


Chyle in the'V effels. and one kind of Li: 


quor may be {eparated from another, out, ; 


ofithé Blood tn: the Glands: wand’ thefe a are 
albithé Prodiiétons z an Anintal is ‘capable, of, 


whidle ean never’ reach’ ‘to that’ wonderful | é 
| Noinber; and Dd Dilpofiti ition of f yarts, an A. 


ainbeontt fs of. ‘Now, fiance it is abfurd 


fo think!God! ‘Alinigbry i is Confin’d ‘to E new | 


Creation: 3 i ev ry Generation. OF an Ani- i f 
mal. ind that! thefe Animal theinfelves a ate 7 


con{picuotis i in ‘all Male Seeds: ‘it is plain 


that they mult’ have® Beet” all cteated’ ‘ate 
onée & ‘and Todg* ‘dt the Loyhs ‘of the’ ‘Ori, 


ginal ‘patrs: ‘of all: ‘the Species ‘of “Aninals. 


) Likewile thé Fluids af they'did’h ne be fu 


in the: ‘Chatinels’ of. theté ‘Y{mall «7 diiimals 


te, Pind @ he fs 


wou'd corrupt! ‘and demisy't thet, cOntai 


ing: Vefféls.’ Ie’ “evidetit ‘then ‘that t he F 
matt cache afters manner’ proper to 


‘emfelves.. the ‘donbelett nd locity Jess 
cea ich baea es 


their Moeigns le Berfed 
the fmallnae6? then 
dernefs: bagi “ 


ayn: ‘yt 
vd 
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OF Matuvat Religion, | 
_thefe Fluids cannotimove, wichoitifome 
ihifenfible Ewacuations: andy Secretions, ithis 
-Lofs muft'be repair’d {ome way or'other.’ 
| Wherefore., it .i8) hot improbable they: 
may? lurks: fomewheres ini the [Males am 
_fomeé proper Place} tilk théy be: fitted to! 
be cartied off incthe foft and tendér Fluid: 


~ 
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properiiFoody and» fencid: trom: extethak 
Injuries): conte wei know\likewile that alli 
the Effedts of ineubation\:.is fupplying a fit 
degtee of ‘Heat:and: SMarnith.: to make 


the con 7eal’diFluids flowy: aah alae eafic: 


pas: into ‘the: nonrifhing Channels:of 
the F achided Animated sand the Heat of 
the Syai ot.of cour: Culinary. Fires, «when 
duly. adjufted:, produce the: fine’ very: / 
Effeds: witheihapull the! Females Weare 
fure,: that ail the feveral: ‘Transformations 7 
of: Infecks and idther Animals; Is nothing’ 


but the Expanfion. of their. parts} and the 


breaking of:the Mémbranes that folded ‘ent. 
up: by the: Augmentation of: theférpartss) 
that all the’: feverab Figures and: Shapes 


_ they. put.on, is owing.to the feveral Mem- 


branes: they are ‘mvolv'd> ini 1oNow were 
there nootherArgumentyibut the Aialogp 
between! ther manneriof the Generation and 
Transformation. sof ‘thefe: lower, ‘and: the 
more. noble! Animals: it were fafficienit tol 


-_perfudde/ény\ore, who confiders:the [fms 


plicityand uniformity of Nature in all hev 
Works: » But hs, wicle thefealreadymens_ 
Pe ON | _floneda 


* 
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Eiciaelk “put it! ‘beyond: ‘all doube; - Abia We? 
are all deriv’d: ‘from one: ‘Seed,’ and were 
once alliaQually inthe Loyns of our firtt’ 
Parent, ‘and*have been ever fi ince, Brow 
Mp:to evan prefere Bftaté) otiad bis ole 
O@Xb. “From. this? ‘general | view. of. the 
‘Strnthire: of the parts, ‘and of the manner. 
how the Animal. Fun&lions are deat 
ev'ry: ‘body may’ fee how won 


‘filly we 
are madey: owiwilely our prabe parts are’ 
ficced! for theit: ‘Ules; how jufily our Fluids 
are ‘contriv’d and difpos'd,. to make thefe 
1 ininterrupted Circulations whetein Life 
contifis:; » how. fi imple, and yet how faftis 
cient; the Cantes of all thoie vatious Mo- 

\tibins, ithe: “Animal perforinge are”) Te is 
impollible ‘duly to ‘confider thefe. things 
without being tapt inte admiration ‘of the 
‘ finite Wifdom ofthe Divine Arch iteet 
andi contemining ‘the! arrogant Pretences’ ‘of 
the World ‘and Animal Wri bis, and ftitich: 
‘more the Productions of Chines or juftling 

Arowtss\ fowbiice even Mecha anifnr: aiRed: 
by fome kind of Art and Contrivance, does 
fo miferably blunder in the Undertakings 
* i | he oF. 
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es lis: ‘Natute asi we may’ fais in all they 
Schemes of the Proseéiors upon thefe! Heads). 

we inay be aftuced blind Chance arid june 

ble cou’d never produce fo beautiful fim= 
ple and uniform Effeéts. .Cou'd any oftour: 
—mecPanical Undertakers:, with all: their 
skilland cunning, make but, an Infe& or. a. 

Plant, swith the fame. Faculties-and Qua-) 
lities that Nature does;. we fhow d. begin; 
to. hearken- to “em. -But they! aréfo far. 
from ‘that, » that the) moftiexa& and! nice 
Performances of Art, come fo! far thort of | 
the dead Organs of Aainvalss| or the aani- 
niate Productions of Nature, that a weak. 
Eye’ may. dilcover | the vat, Difference.) 
Wherefore of unavoidable: Neceflity,. He 

that: forudd the Eye muft. hinfelf fee, and 

be\-that made: the- Ear: muft biinfelf bear, 
and. hethat indud Man with W, ‘ifdone, wnfti 
him elf, under flands.-and he that-contriv'd: 
{o wonderfully and wifely, and form’d fo; 
jultly,. and exactly ;. all, things both anir. 
patria: et: muft-needs Hinfelf 
bey] Dp  ,2yVav Da abs } yal ES id 40 banat! “ST aba vo A 
nidapils od? el obrinld yidewiared 
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Bite I pedealal to trike: fome’ iefléBions 
ian ehe particular’ Inftances> of 3 Conncil 
i Wifdom im the Animal Fabrick. Th 

‘S XELI- The Skin with its parts is what 
fei itfelf fitftThe Sturfrkinbeing upper 
oft) is compos of feveral Lays of {mall 
seis ‘which cover'one another more or - 
efs, or lye thicker, , according asit,is thicker 
none’ ‘part’ Of the B Body than anothers 
yetweeh: thefe Seales’ theeEXeretory Duds 
oF the Miliary Glantls of the trtic: Skin. 
sper | “Lewenboeck réckons that about one 
Cuticular’ Scales 500 fuch D Duds n may. lye, 
ind’ that’ ch ‘Grain’ Of! Sand wall cover 250. 
of thele Seules, fo that’ one: ‘Grain of Sand 
MlléOver 125000 Orifie ces of thefé Ex. 
retory Ducts.’ Now: what''a prodigious 
Niiniber ‘of fuel Glaids mut there be on 

» Siurface’ of the Whole Body! h Intoev'ry — 
asat lthefée Glands: an Artery; Vein: and 

vedo’ ‘enter’. | ‘fo that we may g uels i 
how! prodigions the’ Nudiber: of Organs in 
ne Body: ifaft ber, ene sthefe 

hat are Vifibleto the Bye falitdd vith 


pricoidivany oe “pheleGlandsfe- 


a oP aemoern 


Meet)! 
Ooeey oe > eee 
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‘cern ‘thé Sweat and infenfible Per{piration. 
And. of Neceffity they muft.be many, 
fince Sdnétorivs obferves', that’ through 
them fifteen Qunce weighty of a: Fluid 
pafles:,in:'24. Hours. ., Next under. the 


Scarf skin: areithe Papille Pyrancidales, in. 
finite likewife in Number, they are the 
Extremities of the, Nerves) of the Skin, 
andiferve more immediately, for, the Senfe 
of Feeling, to convey the Impulfe.receiy'd 
along the Nerzes tothe Brain; About 
thefe, the Nerves and other Veflels make 
a fine Web, all cover’d. over with’ a,mu- 
cous Subftance, to moiften thefe Papille 
Pyramidales and, then under this the Mz, 
liary Glands themfelves are plac d, .protru- 
| ding their: Secretory Dutis Ups to the, Sut- 
face.of the Scarfskin;,, upon) which there 
fegted: by others, and. in cachsinterfection 
4 Hair is, planted. (In the, Summer. the 
Skin is thinner and fofter, in J/zater more 
compaét aid hard;) by; reafon of the» heat 
dnd cold of:thefe different Seafons.; The 
“Scales of whichithe, Scarfskin is composi 


¥ s 
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é 5 def pod to fence the Orifices of the’ Se. 
‘tretory Duds of the’ Miliary. Glands) and 
‘to hinder Objects from making’ too’ “Pain- 
fal’ ahd” exquifite af Imprefiion on ‘the. 
Nerves; and to skteén'them ftom’ pas 
fall Injuries» the Skin it {elf ts defip ign’d 
to wrapup the’ whole Body, ‘td fuftaih 
and ‘to keep” the Papille Pyramidales tn 
their Places, and'the Miliary Glands from 
being difordered, ‘to receive'the Tmprefii- 
ons ‘of external "Objekt , ' and to’ be ‘the 
pes of the’Senfe'of Touching and Feel: 
ing. Now what cat be more wonderfully 
bainkind than’ this exterior part, if the 
Papille'P santidales or the Mili) Glands 
had been few aiid’ latge,’ then thé Yntéer- 
vals: had béen’ without: anySenfe of Feef: 
He,’ ‘and’ fo. might have’ been: deftroy’d 
without’ our’ Knowledge, ‘to. the danger 
of the? whole 2" and thefe’ Inteoals' had 
not been fret “froth the! noxions parts, 
which: are here thr own out of the Body 
by’ thefé Glands : bit’ by their infinite 
h amber) “evry ‘point! and’ ‘Atom of the A. 
ed Body is. ‘alae’ care’ of But that - 
: | , | which 
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which is, yet moft. wonderful, is. the’ apr 
‘proportioning thisSenle, of, Feeling, to the 
Adtons and Impulfes, of the Bodies among 
whichwe live, For had ourSenfe of Feeling 
been ten or . twenty ,times.as_exquifite as 
it is, then we fhou'd-have been in perpe- 
tual, Torment, ev'ry Hair had been, a Dag- 
ger, the touch. of .a:Feather,.. or-of ‘the 
Wing of a, Fly, had, made us cry out, 
we fhou’d not have, ,dar'd to have ap: 
proach’d , our. Cloaths: or. our, Beds; ; in 
fhort,.we had livy'd, perpetual Milery; 
and had it been as many times duller, or 
more callous than it is, we had loft fome 
of the moft exquifite Pleafures-of ‘Life, 
our tendereft parts had been as infenfible 
as our Hairs or Nails, and. might-have 
been torn away.or confum’d, ‘without our 
Knowledge or Concern.. Whereas. by 
this nice adjuftment of the Senfe of Feel. 
ing to the Impulfes and Actions of Bodies 
round us, we.can live in. indolence from 
the Difturbance of the effluvia, and AGi- 
ons of little Bodies that, are neceffarily. in 
Motion ; and we feel fenfibly enough, to 
Meike vee Be s(islele 


hitides us from hazarding the Ruin of our 


Fabrick; And univerfally indeediiniall4% 


nivrals whatloever,': this Senfe! is adapted 
tothe: Circumftances wherein they. live, 
which is a notable Inftance of Council pee 
Defign in. the: formation® of . thefe Parts. 
And it;is worth noticeing, that; this Senfe 
‘of | Feeling is: téndred: more exquifite and 
fenfible, or more dull and imperceptible, 
las its more’ or lefs: ufed; for it is highly 


probable, -that the Seales: which’ compofe - 
the Scarfskin, and guard, the Ovgans.of — 


this Senfe: wh ia being: violated, ‘do arife 
from the preffure of touching: Bodies: upon 
the Mouths: of. the Superfreial V effels., at 
different|times, by which fome drops. of 
a wilcid. Fluid is fotc’d-out,.-twhich! thére 
drying and. hardning , becomes a dmall 
Shales ; and therefore the oftner the Mouths 
of! thefe: Veilels are: reds, d. upon,. .or the. 
oftner we ule thefé Organs of touching; 


the more of thefe Scales are form'd, and — 


the Skin becomes the thicker, cand: fo.a 
calloufne{s grows upon its And. confe- 


eeey the more. moderately: we} ule | 


oe the 
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the Pleafntes of Senfe. ¢the: moftexquifite 
of which lie in that: of Feeling’) the more 
lively and» fenfiblé: they’ are’j:vand the: 
more immoderately weufe thelé Pleafures, 
the lefs they are'fo 5 which is a wonder. | 
fall wife’ botuoristenint of! the? Author'of 
Natire;| for wereinotherwifey foidiftra. 
Ged is ‘the moft part ob Mankind sithat: 
they wou'd certainly deftroy themfelves, 
fince we fee where there is both’Sin: and. 
prefent Punifhment, they are not® kept 
from Exeeffes that: ways ewpvasit, sm 
-§ XLIV. | Having altcady hewn the 
wesadertes yet fimple ftrudture’ of the 
Mufeles) : ‘Thave little: more to add: upon F 


that! Head." >For’ tho’ ‘ev EY fi ingle Mufele, 


of which theré aré about 446 ina Hue 
mane Body, either in‘ its 'Figure; Situati= 


on or Infertion, has fomething that {peaks 


Defi gn and Council, yet'{eeing Borelli has 
written a whole: Book: to fhew this)” and | 
to inftance in all the Particulars, were’ to” 
tran{cribe it, or to write’a’ whole Syfteme ) 
of Myologib-, I thall refer my Reader for 


et full A are dn this: Affair,. to that» 


ae : | learned | 


“OF patural ‘eligion. Bs 
fealned and: furprifing Book De motu Ani. 


malinm, and {hall only fuggett : a few Ins 
flances)” 4. Then the inanner of the Dif 
pofition of the Mujfcles of the Fingers and 
Toes, isadmirable. We.know that for the 
ules ok Life;thefe Majfcles'were to be firong 


and large, thar they might be fufficient for 


the various, and forceable Motions of thefe 


Organs’; now had they been fituated neat 


or about thefe Parts,‘they wou’d have al. 
together: difturb’d': theit Motions, and 
made thefe-Places foft and: fpunpy,, ‘and 
confequently unfit for grafping and going: 


And to avoid this, the Infinitely wife Ai» 


thor of Nature, ‘has plac’d'them at'a confi- 
derable diftance from thefe Organs; and 


that ev'n'there; they might not in bending. 


the’ Arm or Leg , rife'up' and fill thofe 


Places |‘ with: their “Bodies or Tendons? iF. 


he ‘has ty’d'them’ to the Bones by Aunu- 
lar Ligaments s0 and: alfo that ne Tendon 


might not ‘be interrupted in its Courfe by: 
another, he has flit fome, that’ others 


might’ pat’ through* them vundifturb’d, 


this is fuch a wonderful: Inftance of. Wik 


fo: | R. dom 


ce *: 
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dom se Defign., that. none} can, pals x? 
over without: Admiration,’: 9. Atus.wery 
obfervable that-in Mufeular Motion, the 
Expente of Animal Spirits, is not in Pro- 
portion to the; Labour. the Animal is,at. 


Mr. Bernoulli: in that Curious ‘Meditation 


‘about Muafcular Motion,» printed. in ithe 
Ada Lipfie i694’; has demonftrated 
that the Expenfes of Animal Spirits; are 
in a much Jefs Proportion, than. the ,ele- 
vated Weights; for/fuppofing:the Avimal 
Spirits expended, in. burfting the Blood - 


Globules., in the veficular Cells: of the — 
| Mafeular: Fibres, to be 'as.8,. théenma- 


Weightifour tintés asreat,, ag when they: 
are butvas 5, “may «be bes lifted , Soi that 
when the Avinzal Spirits are-but-as'5.to. 8; 
the Weight: fuftain’d by ’em fhall..be as 


toa. And:the likevof, the other Property | 


tions of the-Aniinal! Spirits; ‘elpegiallyithe, 


Difference becomes mok fenfible b 
thele Animal Spirits, and, the ; Salvalaid | 


weights, when. theleSpirig are expended, 
ingreatelt Q Quanttties.|. Now what a Wenn 


| ‘derful ‘wile: Contrivance: and compen ata, 


is be An Si ; Pe u O 


Pian Be SP ~~ 
o: Mik. ¢ 


| 


| 
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sof Nature is this? Herein great Labour, 
the Animal Spirits which are the Subftance, 
“or rather, the very Eflence of the Blood, 
vare fav'd.as much as is poflible ; fo that 
a’ Man who is:obliged to hard Labour; is 
—avot: reduc’d: to. the: neceffity of: havine 
-twiceor four times’ as auch’ Vials, as 
sone thats under no neceflity to work. | 
owe all know thatthe: Spirits are the moft 
_ .-predious' things in/all the Animal Body; ‘by 
_ -whichwei move, ‘and:our Blood circulates, 
i eo we live: oby: which all the Pleafiires 
‘of Life are relifhiedy and all. Senfation per- 
— form’d;: by which we have that Livelinefs 
and Apility, that: Chearfulnefs and Tran- 
uillity, that adtuates all our Enjoyments; 
_ and without: whichj: we are Pee. ‘and 
dolly unadive 5 cand thoughelefs.. “Now 
| this, fo neceffary: and: ufeful a Sabhaneé, 
. was: tobe david by allaneans poflible, and 
agreeable torthe Necéllities of Life, ‘and. 
we feenthe! wife-Author of - Nature, has 
 takenowonderfal Care, that no Expentes 
 fhou’d be made therein that cou ‘id be avoi 
) dedongy What av ftrange aia: of Mo- 
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: ions. are-our Organs capable of 2. There 
isno pofliblesone, that might be ufefal 


tous’ that we want, and how wonder- 


dully is the whole Machin adjufted ? For 
our erect'Motion, ‘the Center of Gravity — 


ee ae 
i 


that Space: Thefe 


is fo. difpos’d, 'as.to.fall;; by a! Line drawn 


froni it to/the Center of the Earth, al- 
ways in fome part of; the parallelogram 
_torm’di by the outer-fides of our Feet, and: 
two Lines.drawn by our Toes and Heels, 
by which means we are kept: from: tim- 
bling, ‘andsif at any;time we chance to 


throw, this. Line without that Space, ‘and 


fo bein hazard, of falling, ‘our Arms,:and — 
the, Various; Motions of our Head, and 


Brealt,; eanin ipines -it-back. within 


cles upon their: Breafts, ywhereby: they are 


_ kept in:the ficteft Pofture. for fwiming or 
flying the Center of Gravity being fo dif} 


imalsthataredefign’d — 
for/flying or dwiming on the’Surface of — 
_ the Water, have all their:ftrongeft Muj- 


poled: as naturally to dcedpi their Heads'e- 


sect. -Andinthole Anintals thas liveswiths — 
ni the Surface of) the Waters, theresa 


Bladder 


Oe ia 
7) nak ee 
axa 


| 
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Bladder fill’d wish Air, ' whofe Orifice is: 


-endow'd with a Mufenlar Sphintier, by 


which they let out and.take in the 4ir, to 


render them Specifically lighter or heavier, 
than the Fluid they fwim 3 in, and {o fi nk 
_ or emerge as their Occafions prompt them, 
ot as they’ pafs to a, Specifically lighter or 
heavier Element; for by taking in more 
Air, they become lighter than’ they were, 
and fo neceflarily. emerge , . and.-by let- 
ting out fome, they beconie: heavier, and 


fo. fink, But this. Bladder *is commonly 


| fall of Air, which is under. fome Degree 
of Condenfation. from the preffure of the 

| Mufenlar fi fides. ‘thereof: fuch: to) wit; as 
renders’em, in an E.quilibvi inm Without any 
Pain, with that kind of Fluid they. live 
moft in, and they commonly alcer their 
q Equilibria, by the Compreflion. or Ex- 
-panfion of this Bladder, which being cue 
out, the Fifh ever. after, either {wims on 
. the: “Surface or finks to the Bottom. | Birds 


_and Fowls that fleep; refting on'one Foot 
_ foeafe the other, naturally lay their Heads 
under their, Wings, that fo the. Center of 3 
Bb vist ee 


a. Saae ia) 
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the Gravity of their whole Body, may fall — 

upon the Foot they ftand on,aind the Animal’ 
be preferv'd from overturning ; “and thofe _ 

_ Fowls that fleep fo on the {mall Branches 
of Trees, incline a little backwards, that 
their Claws by the Gravity of their Body, 
without any’ Mufeular Contraction: may — 
erafp: the Branch more firongly. “Thefé — 
re wonderful Inftances of Divine Wifdom 
and Providence; but thofe who pléafe’td — 
hs will | 


Mufcnlar Motion. : 
| S$ XE. The Bones con 


aa 
2s lars 


a, 
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ctv’ din’ little Mefieles; which by the Heat 


of! the Body; is exhal’d' through the: po- 
rous Subftance’ of thefe Bones, to fapple 
and anoint their Fibres, that they dry not, 
_and thereby grow brittle. All the Bones 
are cover'd: with a very fenfible menbrane 
call’d the Perio ftenn, each ‘large Bone, 18 
_confiderably bigger at the Extremities than 
_at the middle, and that for very wile Ends 
_and Purpofes:’ For 1. Thereby the Ariz. 
culations are made fironger, for had they 
been lefler or equal to the middle, out 
Limbs had been in hazard of being dil- 
jouited upon ev'ry Occafion: And 2. By 
the Jargenefs of thefe Tubercles, it comes — 
to pals, that in all the Revolution of the 
joint: The Tendon is kept at the fame-di- 
ftancé of the Seitidiameter of the Tubercle 
_ from the Center thereof; 7. ¢: the Cen- 
tér of Motion, whereby, ithe Articulate. 
ons of the Shoulder and Knee efpecially, 
the'Arm and Leg, is capable of moving 
-fouttd panore than ia Semicircle which by, 
no other’ Con fivance pofible, but this 
6d bé obrain’d. There arefeveraland = 
BereOcio. Ro4t _ various ae 


) 
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yarious manners..of Articulations ..of the 
Bones into one another, wonderfully, fit. 
ted for the Motions of ‘the feveral, Mem- 
bers, one is like Ball and Socket, by which 
the Bone can move equally. any way ;\ as 
the Thigh-Bone with the J (chinm:, others 
are by way, of Charnal, as the Radius 
with the V/na: a third are only ty’d to- 
gether by intervening Cartilages , as the 
Veriebre of the Back. ..Now.all thefe dif. 
ferent Articulations are from the N ecefli, 
ty of the Situation 5 ot Motion of thefe 
Bones. The Bones in order to’ be the 
moft conyenient’ that might be, ought to” 
have been-as light, ‘as was reconcileable — 
with a fafficient degree of Strength,.. that 
the Inftruments of Motion, might not re- 
quire too great an Expenfe of Spirits, to 
‘move them, and that the mechanical, Ma 
chin might not ,become a... Burthen .te 
themfelves;.. now the wife Author. of Na- 
ture, has: wonderfully provided for: this, 
for he has made ‘ena light, by. evacuating 
. fronger by very far; than-if, they had 
mee 3. eompord 


equal lengths, and:of equal. Number of 


Fibres ; the.Strength of the one is to the 
Strength of the other, as their Diameters 


are ; fo that'a hollow: Bone: of 3 double 
Diameter, toa clofeioneof the fame Num: 
ber of Fibres, is'as.2 to'r, or the firh is 
twice as ftrong as the fecond. This is moft 
-con{picuous in| thofé Avimals that are 
formn’d to fly; itcis wonderful, how light 
and yet how firong, the Quils: of theic 
Feathers and. their. Bones-are , and this 
wonderiul- wile End; cou'dino otherways 
be obtain’d but by-this\Contrivatice. Bos 
relli, hath fhewn that:.thefeBoxes are fo 


many Vettes, of which the Center of th: 


Articulation 13 the Fulcrum, the Tendons 
_are the Ropes, by, which the, Vires.Mori- 
‘wert the Mufelesclevate, and: move a- 
ny weight; or-overcome:ariy Refiftence. 
‘There’ ts .a.wonderful, |, and: exadly nice 


Geometry uled by. Nature in the Figure, 
‘Connexion, Order, and Motions of thefe — 


‘Pillars of the Body; and:of their Cover 


sy ee 
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composd one folid Cylinder; for Galileo: . 
has demonfirated, that of two Boner of 


ee the. 
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the Mufeles ,: it were valonesa fufticiend 


work, to» thew all the Neceffitiess the 


ons of thefe admirable Machines for: the 
benefit of the: whole.» Iothalb anftance — 
only in two or three Particulars,’ and then _ 
proceed. 1. Then, what cai bé more wor 
derfully contriv’d than the Backboney had 
it been all of one entire Boxes: without Ar> — 
ticulations, we coud ‘not have ftoop’d or — 
turn’d; but have'gone forward like a Poft 
ora Pillar; had it been compos'd offa few 


Bones only, ‘then the Articulations of thefe 


Bones in bending our Backs, “muft have 


made a large’ Angle upon their innermok | 


edges, and fo the Spinal Marrow; -which 


fends Nerwes to all the Inferiour part of. 


the Body, had been in hazard..of being 


bruis’d:-at every ftooping ¢°and :contes: 


quently all: the “inferiour Parts, Shaditbeen 


_ in perpetial hazard of bemp depriv'd of | 
_ the Inftruments ‘of their Motions; befides _ 
that the whole wou'dnot have been:ph- — 


able, forthe ‘various ‘Pofturesiowe vhave 


eccaffon to puclour {elves inc? UF ihad_ 


er cee onfifted 


ae 


‘of! 


Py atucal Rnigions errs 


kia fed bee various Bones: waticve! inter 


vening Catilages, we fhou’d have had ‘no 
more Benefit by it, “than if it had been 


entire without MSs mst or had thefe | 


Articulations been after the: ‘manner of 
fome others ‘Of the Bones, “we had’ not 
been capable: of thefe Varieties of Moti- 


ons ‘that we now (ate, if each Veriebra - 


had ‘had its own proper Cartilage, the Ar: 
tienlations might have been ‘eafily disjoin 


ted. So that we fee, the Contrivance of © 


this Hulk a8 it ‘were, of the Body 1s the 
beft that can be imagin’d ; for: by thefe 


: Hiapy and {mall seg aed Pal “ae fome- 


curity of ith Ma) Subfaice. re 
runs down its Cavity, is bent after the 
‘manner of the Catenarian Curve, by which 


4t obtains that’ Curvature that is fafeft for 


‘the included’ ‘Marrow: “and brings the 
greateft: deeree of fifa RY - the oblique 


Proceffes of each. Superiour ‘and Infertour 


ses eae ot he middle, from belcis 


OE dee 


- Spiral 


Kus = J - Z “> 
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| ind : Marrow. Befides , had not. the. 


Tranfverf e Proceffes been fo plac'd as they. 
are, to keep the intermediate Vertebra 
frou, being thruft backward or forward, | 
then. there wou’d have been no more rea- 
fon why 3 in In{piration , the Ribs fhou’d. 
have mov'd upwards and forwards, than 
backwards. But as they are now contriv'd, 

thefe Proceffes force the Ribs to move up- 
wards, and folift upthe Sternum, whence 
the dilatation of the Thorax proceeds,which 


coud not dilate, were there no Tran{verfe 
Proceffes , or they otherwife difpos’d. 
- Now. can there be a more manifeft In. 


{tance of Council and Contrivance than 


this... Certainly, if infinite Wifdom were 


{uppos’ d to have fram’d this part, it cou’d 
not have giv’n a more pregnant Indicati- 
on thereof. .2. As. I have obfery’d be, 
fore, fome Bones are articulated after the 
manner of Ball and Socket as the Humerus 
with the Scapula, and that. for this wife 
End, that the Arm might. have all mane 


f i ner of, poflible Motions; but the Vda 
gh and. Cubitus is join'd. by way of Charnal, 


that 
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that this Articulation might: be the more 
‘ftrong, for had it been after the: former 
‘manner, we fhou’d have had no. Benéfit 
thereby, forthat Articulation of the Shoul. 
eder,. takes off the Neceflity of another 
foch here; ‘the Hand by it, having all the 
‘Motions, ‘that it could have by another'of 
the fame kind in this other Articulation ; 
‘and we fhou'd have loft the Benefit of 
the igreater Strength in this Joiht.-\"Fhus 
‘we fee, Nature-in thefe Motions lofes no 
Benefit in the: feveral Parts, that cah con. 
fift with: the good of the whole. 3. Be. 
tcaufecthe Tubercles of the Bones-of ‘the 
Fingers and/Toes, ‘cot’'d not: be-cohyent- 
ently fo large in Proportion tothe middle 
of thefe Bones as'they are in. others, | be- 


caufe: thereby«in grafping! or) fquéezin ah 


thefe points ‘of: the Fingers which ate ‘at 


the “Articulations 3\,. cow d only comé into 


contaGk with the! Body: fqueez’d j, and fo 
the: Actoncou’d not.be uniforms: and | 


by: this:Amalnefs! of thefe Tubercles, there 
was athazardvofe bringing the direétion ‘of 
the ‘Action ofthe Tendons\of \thole Muf- 


y 
et re at 3 
Siastiy, cles 
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«cles; -which contra the\ Figer and Tors, 
quite through) :or very near the Cepter:of 
*Motion «whereby this Action wou'd: have 
-been. quite,. or almoft defiroy'dv: Now 
‘to ‘prevent this Inconvenience;, the. Offa 
Sefamoidea ( call’d fo front themRefem- 
“blance to the’ Grains of Sefanum))icate 
plac’d at the Articulations of thefe Bones, 
to ferve as fo many Pullies, about which 
the Tendons pals, avi fome:diftance:from 
the Center’ of the! Articulation,’ whereby 
the direQion of thé Motion of thefe Te 
dons, are remov'd always at) the fame 
diftance from the Centervof Motion, of 
the Articulation. The fame Artifice igus’d 
in the ‘Kazee', iby: meanscof the Rarella, 
thefe-are’ wife and noble Ends , -which 
the Wit’ of Men cou’d not have thought 
of, had:-they not obferv’dithemioy =94! 
o@ XLDV. How wonderfully is the:Brain- 
contriv’d ] how? tarefiilly'and! ftrongly sis 
that principal Organ of theoBody, * fenc'd | 
from externak Injuries fo bya thick Wall 
‘pf hard Bonely andtwo! very«clofe and | 

~- compadh: Membranes?’ What an “infinite 
| Multi- 


- Waly Hei) 
he | toll 
ae 
Chiy 
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Multitude. of Glands,» are it: the Cortical 
part,..and-of begining Nerves'in the Me- 
dullae Part, ,.a bandred of which dé not 
exceed one fingle Hair? How commodi- 
oufly, are.the, Nerves that ferve for four 
of the Senfes;and-all the! parts of the Su. 
peciour; Regions, fent-out the fhoreéft-and 
fafelt ways through proper Holes in the 
Head? :And thofe that ferve the Lnferi- 
our AK epions -of the: Body, ( carry ‘d:down 
in,a Bouy,Channelo:\ And itis very remark. 
able, thatthe Vers do.ndt ipals out, iat 
the fame Holes the Arteries enter; forif 
they-did,, chen upon any violent’ Motion 
Of the Blood, » or any: greater Quantity 
thereof that ordinary;. dog’d in the Arte- 
‘vies. their dilatation. and pulfation wou'd 
comprels the: Veins againtt the bony fides 


of. thei Paflage; and fo occafion'a flagna- 


ton, and, extravd{ation of-the Blood in the 


Brail;)-to, therdeftru@ion of the whole _ 


Machin; which by :the fe different Extries 
and.Exits; of thete:iVeffels is. prevented, 
| Dhete Veins alto -do-not run along bby the 
; fs 4) oie Soles ER . on: 7 ee a 
fides. of the: Arteries in, the Brain, was they. 


© do 
miei & ~ 


i 
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nie through all the reft'of the Body, whith, 
is alfoanother-wife Contrivance of Nature; | 
fon the Arteries here; were by their dila vp 
-tion to prefs out the Tiaice from the Nerves, 
into the Mufcles of involuntary Motion, 
which wou'd: have: been “hindred if’ the ) 
Veins had always gone’ along with the 4A 
teries; for thefe Veins wou'd'have tecéiv'd 3 
the impulfe of the Arteries, and thereby 
in: fome Meafure ‘kept it fbn the Nerves. © 
Next:how ftrongly is the\Heart built, and 
with) what.a?Force does’ it fqiuecze’ out 
the Blood into the Arteries: Borelliteckons- 
it equal tothe force of 3000 5Pound weight; 
and that 350 Pound weight of Blood; paf= 
fes:'‘through the Heartiev’ ry Hour. ' “How 
-Varionfly and. effe&ual for’ its’ ends “are its | 
mufeular Fibres \arrang’d,» and with what 
Judgment aresats« Chhewie’ and: Furrows 
difpos’d 1. forthe clofer Contraction’ of its 
| Ventricles; its point is turn’d a little to+) 
ward the: left fide; for the more eafie’af= 
cent of the xefluent: Blood in the. Cava s 
for, thereby. like: aoreclining: inverted? S7- 
Pet, the left Auricle becomestowes “pc 
tne — 


\ : 4 
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the aight. All the Auricles' and Veniricles 
have Valvs., whereby the Blood has a 
paflage in its thwe! .course forward , but 
is hindred from returning the fame way; 
_ which wou'd frequently happen, upon 
_ the equal preffure of the Bloodon all Hands; 
- and the Refiftance of the fides of the Vel. 
 fels, to the Ruin of the Animal; which 
4 Inconvenience is entirely prevented ; by 
_ this‘prudent Contrivance and Situation of 
the Valvs.. And ev’n:the Figure of ‘the 
_ Valvs themfelves, in the feveral different 
- Places, is for wife Ends and Purpotes. 
«But. thatcrwhich ts molt wondethild in this 
_ Affair, -is'the different Strnéture. of the — 
- Heart in: the Fetus, from that. ofthe 
' fame in adult Perfons. In the Heart: of 
| the Fetus, juft oppofite to the Mouth 
of, the\ Cava: afcendens, there is a Hole 
from the Cava, that opens into the Vena. | 
- Pulmonalis, arid’ iscall'd the Foramen Qvale; / 
there is re Pets a Paflage, which sine /, 
-from the Trunk of the Aorta, to the Trunk 

of Arteria Pulmonalis. - Now the: Blood 
which is receiv’d by the Placenta from 

Se a St ae 
Bf 


/ 
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the Mother; f be18: by the uintbilical Ke eins oalt | s 
ried into the Portas frome which’ itlisofent 
to the Cava, bya Cana! which goes ftraipht — j 
fromthe Benak of theone, tothe Trunk of © 
the other,by the Cawa itis: ithtsanay through ~ 
the foramen Ovale,intothe: VenaPulmonalis, — 
which carries it to thedeft:Veutriéle of | the 
Heart, by which itis {queez’d into the Aor q 
ta, to be dilpers'd over the-Body.« Fhe | 
Blisatt that-comes-from the Superioun Paris . 
of ithe Body, ‘is diverted by the Ifthurns of — 
the Cava from the foramen Ovale, and falls — 
into the: right Ventricle, awhadhe throws: it 
anto the Arteria Pulwonalis, sftom;wheneé q 
by:the communicating Canal, :itiis imme. — 
diately carried into the: iekas ‘fo thatthe — 
Blood that comes fromthe Cava.afcendens, — 
paties only through the right Ventricle; — 
whilft that which comes:from: the:Defeeins x 
_ dens} pales onlythrongh the ee pt 
cJen<The>reafon of which Paflagés, ts bes 
caufe the Blood in the Fetus cou’d n not! | 
go, through the Lungs, \ thet: Vefieles: by 
ther comprefiure upon: the Blood Veltelso — 
- Bernting ate oe sh a f | 
\? i i 


\ 
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_ didthe Blood need to pafs through the 
_ Lungs, the Fetws being: nourifhed’ from 
| the Mother, whofe Fhide had already re- 
_ ceiv'd; all the Advantages they cou’d reap 
_ ftom the Air, in her Lungs; but when 
—it-comes into the: ir, and is ino‘lenger . 
_ nourifhed from the Blood: of! theoMot 
_ ther) oithis: preffireis < taken off from 
_ the: Blood Vefiels .° by the »diftenfion 
| of the Lungs, after the manner already 
_ expiain’d.’ And fo: finding a free Pattage 
q through the ‘Lungs y! It runs‘ne’ more by 
_ the:communicating Canal: And’ fo that 
dries up; and by the current in the Pil- 
_ monary Vein, the Valve of the. foramen 0. 
_ vale-is fat fo, that the Blood can ao 
" more pafs that way fromthe Cavz: Now 
how wifely: are thefe: different: Channels 
forthe Blood contriv'd;> for'the differené 
_ -neceffities:of the Fetus, before and after 
-itseBirth |: This’ is'a plain Indication of 
| fore-knowledge, and of fuch an one'as n60 


thing butOmnifcence, is fuflicient for 
: And this is certainly one of the moft cons 
_ Vincing Proofsof Defign’ and Counfelj thee. 
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ean poffibly be with’d for; for to onde Y 
for an Event, that in id natural Courfe © 


of things, mutt happen a long time after, 


as an infallible evidence, that the thing 


was forefeen, and the Provifion defi ign'd, ' 


by fome intelligent Being. But this is not 


x — ™ 


the only Inftance of a Precaution, for it’s — 


evident, all the feveral Steps of the growth © 
and Vegetation,both of Animals and Plants, — 
have been forefeen, and fore-defi ignd, by — 


ae 


the wife Author of Nature; feeing, ‘diffe- 


rent Provifions are made, and: different 4 


" 


Circumftances adjufted , for thefe various | 


Periods of their Lives. 


S XLV. What a noble. viet of Gros 
metry is manifefted in the Fabrick of the 


Eye, and the manner of Vifton! Without — 


this Organ , Animals coud not provide 


themfelves vids Food, nor be forewarn'd — 


of approaching Danger, and confequent~ 


ly, cou’d not guard againft it; without — 


the Benefit of Light, the animated part of © 
this Syffem, wou'd be but fo many Pup-— 
s, tofs'd up and down by Chance and — 
Fortune, without Houfe or Habitation d 
| and — 


fe 
3 
} 


i 
: = 
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and depriv’d of all the Pleafures and Con-. 
veniences of Life, What' a miferable 


State woud it be, ‘to be confin’d to per-! 


petual Darknefs, and never to behold the 


 Chearful Light? the Milery of fuch a Life 
i is beyond Expreffion. and Conception : 


Andon. the other: Hand, what can be 
more amazing, than that the Particles of 


_ Matter fhou’d be fo fram’d, as by their 
_ Means to! fhew us the Shapes, Pofitions, — 


Diftances, Motions, yea and Colours of re- 


_ mote Bodies?’ How wonderfully muft the — 


; 
j 

"3 

‘a 
iN 
i 


Ball be difpos’d, to tranfmit through them 


feveral Coats and Humours of this little 


that fine, andfubtile Fluid, which is emit- 


_ ted from luminous Bodies , and refle&ted 
_ from the Surfaces of Opake ones; and u- 
_ nited.on the bottom of the Eye. Thefe_ 
_ things are not only contriv’d and fram’d _ 
_ with fo great Wifdom and Skill 3) as not 
to admit of a better; but to any one | 
_ who attentively confiders them, they feem 


_ of fuch a Nature as {carcely to allow any 


| other Method,, for’ it {eems impoffible that 
_ Light how'd reprefent Objedis tous, at 
i. S30 ie 


\ So 


fos vaft ai dition) but by the ‘aap en ' 
on ‘of: fome: fine’ Flaid,s fromthe Obje5F ‘ 
_ upon the Eye. And it .feems impoflible: i 
that any other Compofition ‘of : the Eye, ‘ 
fhou'd bei. equally fitted for that: ‘end. 
— The: Ghbevof the Eye is fphericak at is 
compos dof fix Coats,. and three Himonres a 
the finitGoat is call’d the Conjunttive, ‘and — 
makes the white of the Eye... The fecond ‘ 
Sclerotiea, it-is thick, s hardy’ and: fmooth; ~ 
Opake behind }: but: Tranf parent before) ¢ 
where: it: makes the third! Coat call’d the 
Gériea,: from its Refemblance: to'a piece” 
Of Trai{pareiat Horn, ie has a preater. ‘cons i 
vexity,! than the. relt of the Ghbeoot the | 
Eyé, confifts:of feveral Lamine, which bie ‘, 
nourith'd by fo: {mall Blood-Veftels}? a5to 
ebfirwcd very little of the Light) %t 49 of 
an exquifite Senfe,>that: upon any: touch} — 
the Tears ‘might be: {queez'd from theiBiz 
ehrymal: Glands, to svalhsand élean it 
‘Fhe fourth rade ie the Chovoides ilies - 
underlie Seletoticz;: it hathshtcle Gland 
| which 'feparate abladkibiqudso which Tan if 
eee the en bie ed J 


. ene 


ot 


- 


_ diingithe reflected Light. from-difturbing 
_ the Pittures of ;Objects ;»,.this Coat hasa 
_ Hole before, which is called the Pupilla, 
| Qvea;owhich is nothing. but the» Circum: 
_ eicular and, ftraight Fibves}. to. contract or 
_ dilate; according to the ftrengrh or weak: 
- els of the: Light,) for when the Light is 
- tooiiftrong, the Céréular Fibres: contract 


| Eye, and, when itis weak, the ftraight 
_ Fibres dilate it,:to let in more Rays, for 
q the more diftindt:V tfion.s: Ont 


= ae 


_ Ciliare,by which the forepart-of the Eye is 
_ ptefsid outward: and the Retina backwad, 
_ onthe 4x2, of the Eye lengthned, at the 
 approach,).of too-néat Objedts. The fixth 


4 tith Nerves: upon thisyGoat; the Pictures 


SG 


 =—s OF FMAIUTAL Religion. 263. 
| is, other wifecof a Wwhitith Colour) : forth oe 


/ en the Light. The fifth is the 
j ferencelof the! Pupillas.it 1s compos'd of | 


| the Pypilla,. that their Force hire not the 


, HO e infide - 
bf the) vea from its Cireumference-which 
| joms ithe: Choroides, rifes the Ligavientuia 


SAO ace gh 


_ Net: the bottom of the Eye, itigonlysa ' 


. 


4 wads infenfible; as Monfieur Mariotte has 
-. fhewn by Experiment. And confequent. é 
dy; had the Center of the Optick Nerves ~ 
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of Objedts are fram’d, “The firkt Hudious! 4 
is call’d the Aqueous, it lies immediatel 
under the Cornea; it is thin and Tiquidtig 
and of a fpirituous Nature, in fo much ; 
that it will not freeze in the greateft Froft. 
The fecond is the Chryftalline, next ra ‘ 
Aqueous ; it is convex on both fides, and — 
refembles a double convex Lens; it is con — 
vered with a fine Coat, call d Aranea, 
The third is the glaffy “Humour , 10 48 3 
thicker. than the Agueows , and: thinner 4 
than the Chryftalline, it gives a Spherical a 
Figure to the Eye, upon its back part, is 4 
the Retina fpread, which it keepeth at a 
diftance from the Chry/talline Humour, ‘yeu 
guifite to receive the diftind impreflion of | 
Objects. The Optick Nerves are inferted © 
in the infide of the Optik Axes, whereby i 
the middle point of ev'ry Obje& is dis 
ftingily feen, for the Center of the Reti- it 


-goincided, with that of the Retina; the 
waidle ns of any Obey hat been i in- a 
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vifible;~ but by this lateral Infertion of 
thefe ‘Nerves, the point of the Objet 
which is invifible in the one Eye, becomes 
vifible in the other; for it is impoflible, — 
that the Rays fhou'd fall on the infide of — 
both Eyes at the fame time. The light 
which comes from the feveral points of 
Objetis, is fo refracted’ (by the Cornea and 
Chriftalline Humour principally) as to meet - 
‘again upon the Retina, and there to paint - 
‘in the fame Order and Proportion, with — 
the Obje&, the Image thereof, (as is evi. | 
dent by taking off that part of the Dura 
‘Mater, which covers the backfide of the 
Retina, fromthe Eye of any dead Animal, 
and then placing the Eye ina fit Hole, of 


a dark’ned Room; for looking then upon 
the back part of the Retina, we thall fee - 
through it, the Pictures of external Obje&s 
‘painted upon its infide’) and thefe Pidures 
propagated by Motion, along the Optick — 
Nerves, are the Caufe of Vifion. Now 


what can be more admirable than this 


ftrudture of the Eye; ev'ry part contribu. 
‘ting fomething toward itsPerfeion, The 


h 
: Cornea 
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nea is more convex ‘than, any other marl 
of the Eye, by which all,the Raysare, gay 
thered,, \to, pafs, through the: Pupillas. sand 
few: inks ‘em. loft on the Uveai. . The 
queous E Huumour bemg thin, eafi ly changes 


its, Figure, either when. the, Laem’ 
Ciliare:..contracts;; .or both the oblique 
Mujcles protrude, the Bulb. ofthe By, o 
render it. oblong, when Objedts are. too 
near; the, Fibres of the Uuea contragt. or 
dilate the,Pupillay, according..to, the.Dez 
grees: of the.Strength.of the light.iy The 
glaffy Humour keeps. the. Retina. ata. due 
diftance. from the Chryftallin, the Images 
are painted upon. a.Skin, sproducid by, the 
Expanfion of. the Optich, Nerves ,.for ithe 
more cafie conveyance of the Impreffion 
to the Brain. The Choroides.i is tinQur'd 
black, that. the. Rays, that; pafs through 4 ; 
may not. be) refle&ed) back. again upon,the ‘ 
Retina, and fo conta d the Obje@.... Fhe 
Optick Nerves are inferted on the infide. of 
the Axes of the Eye, that.the: whole Ob; i 
je may. be. diftinGly view'd 3 2 the Bia 
: of the Eyebrows, break, Aheid eh 


8)" anes § 


of Zi aaleneet Retignon, Ss 


that they hurt not the'fi ight: tho lers Ache 
Eyelids defend it from’ filet and light Boo 
dies that {wine inthe Airs the conch | 
Motion ‘of Eyelids anoiften and {weep | 
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the’ ¢ Cornea: “éHe 4t word dry or-efow dirs 
tys tis fink ia a Hole wall df With a 
firong’ ‘Bone, to ‘Keep ae Peet fore” pow. 
erful In juries: “The feveral ‘refractive: Virz 
tues of the Coats and Humontsy ferve to 
corre® the Errors afifing fidin Mthe. cif 
rent Refrangibilities of the ‘Raysof Light: 

Our Eyes are! double; “té fee both’ ff deg 
from. Danger 3 ‘becanfe: if the° Objects 
were near, however one Eye were plac’d; 
we coud: notdiindily- péretive thenr that 
fhow'd ‘be fituated: “toward: the fides of our 
Body, and fo- cou ‘d not etiard” our felves 
from the Dangers, theticé arifir Inge Befides 
we ‘coud not’ difiinguifh the’ diftance ‘of 
Obje&s by one Eyes" for out! ‘two Eyes are 
hike two’ different Stations int ‘Longiniciry, 
by the-affiftance of ‘which, the diftance — 
between ‘two Obj ects 35: meafured. Asal. 

for whelt one: Bye is accidentally rendred 
wleles, f Wie ‘eaiey the Bleiny ings of this fo 


neceflary 
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neceflary a Senfe, by the Benefit of the. 
other. It is obfervable that the Figure 
of the Chryftallin Humour of Fifhes;. is a 
great deal nearer to a Sphere, than that’ 
of Land Animals, and that becaufe of;the, 
different refractive Vertue of Water from. 
Air, for that.convexity which wou'd unite 
the Rays of Light coming through Air, 
‘will not unite the fame fo perfedily at a 
point, inthe fame diftance, coming 
through Water. In thofe Avimals that ga. 
ther their Food from the'Ground the Pupil 
3s Oval or Elliptical, the greateft Diames 
ter going tran{verfly from fide’ to fide; in 
thofe that feek their Food on higher Pla~ 
ces, | its greateft, Diameter goes trom) thé 
top of the Head towards the Feet perpen- 
dicularly;, thefe two different Figures bes 
ing wonderfully fitted to the different nes 
ceffities of thefe Animals. .Thofe living 
Creatures that by their Figure, and for 0+ 
ther reafons, have no Motions of their 
Neck, have aClufter of Semi{pherical Eye 
balls which fend in the Pidtures of Objeéts- 
all around them; and tkofe rhage | 

be ) sae okt: elr. 
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Phen bod in the dark, have their Reting 
‘coloured white’, which refle&s the light 
and enables them to fee beft in the leaft 
light ; thefe are wonderful and furprizing 
Anftances, of Forefight and Counfel in that 
‘Being that fram’d thefe Organs; but:that 
whichto me ts moft furprizing ‘in this Af. 
fait, is that in rational Creatures, whofe 
Organs are found; they fhou’d have been — 
fo: nicely fram’d in all the infinite poffible 
‘Varieties over and under, as to repre- 
fent Objedts at a due Diftance of their 
true:and real Maguitudes, and this we are 
certain of by our other Senfes, which 


q 


all ‘concur: to demonftrate. that Objeés 
at a due Diftance, are of the fame real 
Magnitude our Eyes reprefent them. Now 
‘we know from the Laws of Opticks, 
that had the Retina been remov'd farther 
from, or brought nearer the Chriftallin 
Humor, -or (keeping the Retina at the 
fame Diftance from that Humor) had it 

confifted of two Segments of a lefs or — 
greater Sphere, the Vifion had been in- 
diftin&®. or none at all; or had the Di- ~ 
By bic? ; ftance 
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fiance been fitted exaGly im the: Focus of 
the Chriftallin, but had 1 -confifted! of 
Of: Segments of Spheress::lels or greater, 
than thofe of our Chriftallin Humour, that 
are'at prefent, .we had -feen Objed&s.ev'n 
at aide Diftance) either bigger: ore 
than :the Truth;: which: wou'd haveiéx- 
-pos'dus to a thoufand: dangerous Mis 
ftakes: for Example; the Precipice that” 
_ perhaps -was' not many’ Feet | from-.us), 
might have appear'd at fome»PacesiDi- 
fiance, and: we have tumbled down, ‘ere 
we were aware, or the Atom that we 
now: fearce take Notice of; woud have 
cavered all’ our: View and thindered us 
from: taking’ incany: other: Objeét; imia ) ; 
word, befides that: thus wwe {hou’d not 
have ..difcovered. the true: Magnitude -of 
Objects, which woud have hadia thous 
fand’ fatal Confequences; ‘had our Eyes 
magnified Objeés,: any: thing:confidersd 
bly. we cou’d have feen but.a very. fmall 


part of. them at once; and:twenty danges 
rous chings:might have:been: m. our: ways, 
hicle we.cou'd not have difcoveredy: bub 
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bya great-dealof Painsy fo that our Pro: 
greflive Motions, ‘mut have been flower 


than thofe of pe ota and then ev'ry little 
Particle, likewife, wou'd have been able 


to‘have'damn’d up,’ and obfttiGed: ont 
Sight ;:and-had ‘our Byes diminifhed Ob= 
the *confiderably,’“weé cou’d’. have feen 


. a 
— 
. _— 
be 


a 


(nee 


- and aftonifbing Structure of this. noble 
Organ. — : ato DOA eae 
XLVI. Hearing is the next Senfe in 
Dignity to Seeing, (for I reckon Feeling 
a general one, of which the reft are only 
_ particular Modifications )' without whic r 
our Lives wou'd be very Comfortlefs, 
It is by Means of this Senfe, we enjoy. 
the Benefits. of Converfation ,» ‘and the 
Pleafures of Mufick; and by it. we. are 
forewarn’d of thofe Dangers, ‘our Eyes 
cannot inform us of; and what can be 
more wonderful than that the fame Me- 
dinm. of Ais, fhou’d ferve:us for fo. ma- 
ny different, yet neceflary Ufes: By. it 
our Vapours are fupported, and buoy’d 
up to the higher Regions, to be there’ 
form’d into Snow or Rain,‘ according to 
the Exigences of :different Climates; by. 
it’s. Motion our Winds are ‘prodac’d, 
which fail our Ships, and purifie. our 
Atmo{phere , by drawing itinwe live, and 
our. Blood is fitted to perform. its, Cire Mi 
lations ; by it Sounds are convey d to our 
bid: ee es 
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* Ears, and: other: Mens Thoughts to our 


Minds. ~The: Incernal’ Parts of thes Ear 


are thefe, 1. The Meatus » Auditorins, 


which is a contorted Paflage for the out- 
ward Air, runing firft upward, and then. 
~downward',; here: ane, omany Glunds., 
which feparaté a vifcid glutinous Matter, 
which hinders Infe&s or any. hartful 
thing, from) corroding the T yapanum', 
which is ‘a fecond principal Part ofothe 


internal’ Ear. Te isa thin Membrane, hike 


the Head of a Drum, ftretch’d upon’a 


Bony Circle, behind which is the Barrel, 


inthe Cavity of which there -aré four 


little Bones call’d’ the Hammer, the Am 


wil, the Stirrup, and the Os orbienlare. Ta 
this Barrel there are feveral Holes, one 
of which opens, \behinds; the Palatel of. 


the Mouth); andsreceives: Aur: to: fupply 


thefe: Cavities, that. have no ‘Comnmn 


cations with the Aw, coming in»by! the 


outward Evr. i Next: to the: Barrel ji iS the i 
Labyrinth, which nds-im theo’ eflibishumr, 
: and lis fol 


low'd! by ihe Cochlear, awhich is 


Ls 


aPaflage refémbling a Svarl's Shell, 1a 
a ee ape. ‘it 
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at the Auditory Nerves terminate. Now 
_ when any Sound is propagated in Undulg. 
tions through the Air (the Sonorous Body — 
ftriking the Ambient, Air by many fepea- ; 
ted Vibrations, excites thele undulations 
In it, after the manner any heavy Body 
thrown into’a ftanding Lake, raifes in 
the. Water, Waves in a Circle round it) ‘ 
thefe are gathered by the Concha, or ex- ; 
ternal: Ear, and carried through the Mea-” 
tus Anditorins , to the’ Tympanum or 
Drum, on which beating, the four little — 
Bones that are in the Barrel, are thereby 
mov d; and as the Drum is ftruck by the — 
external Air, after the fame mannet is the © 
internal Air mov'd by thefe little Bones ; 4 
and this internal Air, thus mov’d, makes — 
an Impreffion upon the Auditory Nerves, in : 
_ the LabyrinthandC ochlea; fo thatas the ex- 
_ ternal Air ftrikesthe Drum fo does it move — 
the Bones in the Barrel, to ftrike the m= _ 
tefnal Air after the famemanner; and as it 
ismov'd, fo accordingly is the Impreflion : 
made upon the Auditory Nerves, and all — 
Ws Apparatus {ems intended, to hinder — 
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' 


the Sound from coming with tdo great 
_ Violence upon thefe Nerves, for we oe 


that too fudden, and didlkne 4 Noife,» 


ftill able to diftacl thefe flender Taber, 


and fometimes to diforder them fo, as: ‘6 


_ deprive us of this Senfe. Now how wife: 
ly is this neceffary and pleafant Senfe 


_contriv’d, for the Conveniences of Life! 


Had it beth more exquifite, then every 
Tittle Noife had been capable of diftur- 
bing us, the buzzing of a Flie, or the 


Noife of our own: Breath, dvaud have 
pircd our Ears like a Peal of Thunder, 


and the Motion of every little’ Dio 


wou'd have rob’'d us of Reft; and had 
this Senfe been any thing confi iderably more 
dull, we fhou’d have been in proportion 


thereto, depriv’d of all the Pleafures and 
: Advantages thence arifing : fo that it’s e- 
_vident our Hearing, 1s nicely adjufted to 


the Conveniencies and Neceffities of Life, 


which is a plain Inftance of Defign in the 
_ Fabrick 6f this Organ 5. the fame might 


_be demonftrated of the two remaining Sen- 


fes, which for Brevities fake I cena: now 


omit. . T 2 S XLVIL 
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o§, XLVIL. rhe beta > obfery’d, chee 


Valves, by which thew Pluids are per- 


all the Canals pap the driceies: have © 


Nitec. to go forward, in their Courfe, 


but hindered from returning back , all i 


thele Valves, opening | toward. the ‘tani 


of the Natural Merion; of thefe Fluids 


that this Jaft Chagnal always goes up the 


yes, the Chyle may be propell’d upward. 


but fhuting by the Preflure of the’ Blood in : 
a, contrary Dwection, and thereby! ob. — 
ftru@ing, that Pa eas Motion... Thefe - 
Valves are vilible, not onl ily an the Veins 
- but in'the-L ymipbaticks , the LaGeals and - 

Dutins Thoracicus ; pee it is obfervable 


left fide, that by the, Palfation of the © 
great Yrieny upon which it immediately 4 


Tt is likewife, remarkable, that all the d 


sage is obliméied, or cut, ‘the Blood | 
my 


Branches of the Arteries ek go off, at 
any {mall Diftance from the Trunks, do 
all unite, again’ in one Trunk, whofe F 
Branches communicate. with’ one another, 
-and, with others, as before ;, and that foul 
this. wife. End, ‘that. when. any, {mall — 


ac 


4 


Z rT ANNE 
oz 


. 


of Matural Religion, 277 


may. be brought by the communicating 


Branches, to the Parts below the Ob. 


oy 


ftruction, which mutt have otherwife 


been depriv’d of Nourifhment. The Velo- 


city of the Blood in the extreme Arteries 
1s confiderably. lefs, than that of the 
fame at the Heart, or its Entry into the 
Aorta, becaule it is of thefe extreme 4y- 
teries the Glands are form’d, and by 
them the fecretions are made, which as was 
before demonftrated, require. different 


Velocities in the Blood, to fecern the 


different Fluids in thefe Glands: this Di. 
-muinution of the Velocity is evident from 


the Proportions Dr. Kei//, (to whofe Ac- 
curate Compendium, of the Anatomy of 


Human Bodies, 1 have alwayshad recourfe, 
where my Memory fail’d me) has SIV N Us 
_allthe Branches of the Arteries to the gteat 
Trunk, ‘whereby it appears the Diameter 
of the Aorta, does not bear a greater Pro- 
portion, to the primary Branches of the 4- 


terjes,than 5 to 7: and doubtlef{s the oddsis 


-greater inthe {maller Branches. How fru. 
-gal has Nature been in the Structure of the 


Veins! 


*y 
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- Veins! for becaufe of the lets Preflure off 

‘the Blood, againft the fides of thefe wi 
dening: Channels, the thickne{s of their I 
Walls isin proportion lefs,; than thofe of - 
the Arieries. Befides, that. only thofe— 
Veins that run perpendicular to the Ho: \ 
rizon, ate endow d with Valves , which 
ftick to their Sides like fomany Thimbles; 
which when the Blood prefles back, are : 
fill'd, and fo ftop its Pailage, but are com-_ 
presd by the foreward Motion of thal 
Blood: Now 'thele Valves were ufelefs in 
other Veins, for their widening Channels, 
pive no Occation to the Blood to puth back- _ 
ward, it’s Gravity a€ting laterally and not 
backward, as in thofe perpendicular to thé | 
- Hovixon the {mall Branches of thefe 
Vi eins, communicate with -one another, 
for the fame ends and purpofes that the 
Arteries -did , and having: now Occafion 
to [peak-of the containing Veffels, I can 
not omit here the wonderful Contrivance’ 

‘of Nature in the Pofition of the. feveral 
parts of the Fenris inthe Urerws ; the” 
‘Skull whercofan the firft part’ of the time 
‘of its Geftation being very thin, large and 
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only Membranous, the Thorax and: Abdé- 
men with the Limbsare fo: dispos’d as. to 
make the Head always emerge out’ of the 
Fluid it lies in, or at Jeaft preferves it in’a 
Direction that it is full upward, - with-its 
Face to toward it’s MothersBelly, bet 
about the time of its Delivery the Skull 
thickens, and hardens, the Limbs and 
Members: firetch out, and fo the Head 
_becomes'the heavieft place in the Body 
whereby! it tumbles: over, and: acquires 
that Pofture which is fitceft for its Deli. 
very. Thele are fignal) Inftances” 6f 
Counfel and Forefight, in thé. Formation 
of thefe Organs and parts; but L haften:to 
parRclofen, MY. odd | at owsand el 
7 S XLVHL Having Tthink fufficiently 
‘made ont that great. Truth, tol wit that 
we are wonderfully made, though I have 
‘pointed only at’ afew of thofe In: 
Mtances that the Animal Fabrick and Oe 
conomy affords, 1 now! come to make a 
Tew general Obfetvationsunder.one Head, 
and fo.to ipiit'a Clofe\ to. this Chapter, 
Which has already {well’d to afar grea . 
Bron | Bulk 
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; Bulk than Lat firlt defi ign’ td joo It is very 
remarkable, that thofe Animals, Plants, 
and Minerals, that are of moft: Ule, and 
Advantage to us, are fuch as will ‘grow. 
almoft’ in every Soil and ‘Climate, and are 
more productive of their kind than others, ; 
and are found in moft Places. ‘Thus Iron Fs 
_ 4s found almoft every where, *Corz is the 
Product of all Soils, and Climates; while 
other more curious and nice Plants will: 
only thrive in their proper Soils: Thus” 
Hens, Geefe, and Turkies are more pro. 
dudive than Croms or Fackdaws , and 
Conies, and Hares, than Foxes or Lyons, 
thus a Crane, which is ‘but fcurvy Meat, 
lays but two ‘Egos, and the Alka and Ginel 
otherSeaFowls, but one, whereas the Pa- R 
tridge and the Phea fant both fifteen ortwens 
ty, andthofe which lay fewer, -and are of 
moft value for Food, lay oftner, as the | 
Woodcok and the Bote. What is: more 
admirable, than the fitnefs of ev'ry Creas 
ture for che: ufe we make of him2>° The 
docility of the Elephant, Lo. long employ ‘ 
| wi in n War; the ae tency of the Ca ‘oe 
7 i ROL 
fs 
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: Pe travelling | in ay eet d and dry De- 
ferts, the gentlenefs of the Sheep, the 
; Cleannefs, Beauty, Strength, and Swift- 
nefs of the Horfe, whofe Breath, Foam, 
andevn Peete racits are {weet, neh there- 
by fo well fitted for our Ufe and Service | 
How frugally has Nature avoided any 
ufelefs Expence of Organs, when the Cit: 
cumftances of the Animal wou'd have rens 
‘ dred ’em fo? Thus thole Avimals that 
ate flow of their Nature, have no very 
| quick fi geht, it being ufel off to fuch, fi ince 
their Ae aihte allows them time to dwell 
; longer | onan Object, as Swails and Moles ; 
but thefe that are endow’d witha quicker 
Motion, have brisker Eyes, and a more 
quick piercing fj cht , as Hawks and 
Hares. Thofe Animals alfo, that have 
no Ears have no Organs ie making d 
“noife with; becaufe wanting Ears, thefe 
other wou ‘d be ufelefs, as Fifbes dnd othet 
Inhabitants of thc watery. Element. So 
alfo, thole Avinals which have Teeth on 
both Jaws, have but one Stomach, be- 
ccaule thefe Teeth rendet more Stomachs 
| u ufelels 5 
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ifelets. | brid tate Uritial that qeaie no 
upper Feeth! or none at all, have three 
Stomachs to fupply the w ant of thefé 
Teeth; as in Beafis, the P anch, the Read 
and the Feck; and in all granivorous Birds, : 
the Crop, hal Echinus nbd the err | 
A’ Man which has a bigger Brain in pro- 
ortion to his Body chan any other Ane 
pal, ‘has a better and more ae manage- 
able Hand ; whereas.a Mo onkie that -has is 
tle Braihs, Vagd conlequently can have fio 
preat Ue for much dexterity, has not fa 
well'a fhap'd nor ealily applicable‘a Hand. 
Thefe, ‘and a thoufand fuch Inftances of 
Wildom, Counfel, and Meliority in the: 
Céntrivaride and-Fabrick of the feveral 
Animals , may be gathered by any one 
who will confule the Writings of natu- 
ral Hiftorian 9. But. thofe vie will not 
be convince ‘db byt the Inftances [have brought 
that there’ isa Ger who rules i the King» 
dems of the Earth, who namber’d all our 
pares, and a pointed them oue their fe- 
sale Endé and Ufes', “F am afraid will 


ter S ah sail upon by thofe. “oe 
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h . as really bounded ‘and circunt- 
rib’d, as our Bodies; and chat i itis. as im- 
poffible for us to ‘extend our Intelleétual 
Faculties, beyond their determin’d Limits, 
as it is: for us to add a Cubic to out 
Stature’; Thete are fome thirigs, that we 
ean never by all oir Endeavour,’ atcain to 
a» perfect Comprehenfion of ; ‘in vain we 
our, imwvain we Struggle, the Eyes of 
pur ‘Underftanding are capable of but 4 
limited, -aperture; and of : receiving but a 
bounded Objed ; if we Ative ta anlii 
it. we perceive nothing, bit Darknefs and 
Gonfafton:: |W ¢may- fooner be: able to 
ion Aaa accom 
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accommodate a Line of ten Feet, in a Circle 
of a Foot Diameter, than be able to con- 
ceive, how fome things can be, whofe 
Exiftence notwithftanding, we are forced 
to allow ; and fince itis fo, it becomes a 
- Wife. Man «to. diftinguifh between’ what 
he can really underftand, and comprehend, 
and where he muft be contented to be 
ignorant. 


SIL... Magnitude or Quantity in the Ab 
firaét, is\that of which we have che clear- 
eft and. jufteft, Apprehenfions, asiit is evi 
dent from: hence; - chat almoft-all Men, 
who have apply’d themfelves diligently to 
dilcover, ina proper Method, \ the Proper: 
ties of Lines, Figures. and “Numbers, have 
agreed in their Conclufions : The Reafon 
of which is, that,che Notions and Ideas, vo! 

thefe. things, are. both. the: fimpleft, leaf 
compounded, and moft diftinét; and’ have 
the leaft Influence on -ourPaffions, | Preju! 
dices and, Interefts,., which generally. give 
the Byafs, co: our Reafo nings;; and yet foi 
nian” RA ee 


oF Matuval Religion, 3 
nor our Imaginations form.an. Idea of an 
unlimited or boundlefs Quantity. We 
may indeed improve either of thefe Facul- 
ties, by Study. and Induftry fo far, as to. 
be able to reach Heights that may feem 
furprifing to thofe that do not apply chem- 
felves to fich Matters; but ftill there are 
fome things, to which we can never at- 
tain, there is a Non plus ultra, beyond which 
ll, is. palpable Darkne/s,, and profound Ob- 

(curity. . | Sree " bee 


 § WL. We may call finite, that whofe 
Bounds ox Limits are given ; or that which 
s, bounded on all poffible fides ; infinite that 
which is bounded or limited no way; thus 
1. finite right Line is that, both whofe Ex- 
remities are determin d or given. An in-- 
definite sight Line, that, one,of whofe Ex- 
remities is giyen, byt.not the other ; 4. ¢. 
1 tight Line with but one. Extremity. An 
nfinite right, Line, that which is both ways 
ndefinite, i.e. a Line with no Extremity at 
Ml. Thus an equilateral Triangle, or a_ 
fircle of a giyen fide or Radins, compre- 


‘ie Aaa2 heads 
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hends a given ot finite Area ; but of an ie 
finite fide or Radins, ( if one may be al- 
low’d to fpeak fo). an infinite’ Area, as alfo 
an equilateral Cone, or Sphere, of a given 
fide ot Radins, makes a finite Solid ; but of ) 
an infmite fide or Radius, an infinite Solid, 
But becaule Infinitene/s is of thatNature,that 
it neither can be defin’d by us, from its po! 
Juive Properties, nor apprehended, by its 
effential Attributes, we are forced to de 
{cribe it, by telling what it is not, rather 
‘thao what it is. . And feeing before we can 
fpeak any thing diftin@ly a bout the Na- 
ture of Finitene/s or Infinitene/s, we muft have 
fome Mark or Rule, to diftinguith the one 
from the other, there is none, I think, more 
certain, than this, that mfinite is always 
greater than any finite Quantity, how great 
foever ; for whatever Quantity always ex 
céeds, all poffible Deprees of Finites,’ How 
great foever, muft be Infinite, fince we car 

have no Notion of any real Quaticity bu 
‘Finite and Infinite with the Degrees bee 
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= § IV. There are two Kinds of dn- 
finits, Or infinitely great Quantities ; one Ke- 
Iative, which-is only Infinite, in refpect of 
another Quanticy, infinitely Lefs: and of — 
thefe there are Gradations i infinitum, each 
of-which, tho’ infinitely Litde, in chem- 
felves, is yet infinitely Great, in tefpect of — 
thofe infinitely Lefs. Thus any right 
lin’d Angle, is infivite in refpect of the cir- 
cular Angle of Contatt ; And there are o- 
ther Curves in infinitum, whole Angles of 
Contatt are infinitely Le(3, chan circular ones, 
4s we fhall afterwards demonttrate.. Thus 
in the Motions of the Planets, the Centri- 
petal Force, in infinitely fmall Portions of their 
Orbits, is infinitely Little, in refpect of che 
projectile Force, ot this is infinitely Great, 
in refpect of that. The other b/olute, 
which is infinite, in refpett of any finite 
Quantity, how great foever: thus the 
Space contain’d becween che A/ymptote of 
forme’ Elyperboloids , and a:Line parallel 
thereto, ata finite Diftance from it, is i 
finite it refpect of the finite Space, of an 
BekG0, Aaa 3 infinite 
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infinite Length, comprehended between the 
Afymptote and the Curve. - Thus the Expan- 
~ fion or Space’ of the Univerfe, is infinite, in 

_re{pect of the, place of Body.’ And what 
is’ {aid of: infiitely, great Quantities, .is alfo 

true of infinitely Small ones, for if an ine 
finitely {rnall Quantity, may be a Relative 

infinitely Great one, in refpect of an infinitely 

Lefs. | Infinitely Small, and infinitely Great, 

will: then’ become correlatives, and confe- 

quently the fame may be infinitely Great, 
and infinitely Smal), in refpect of other ine 
finitely Greater, ox Smaller; and. therefore 

Univerlally, as snfinitely Great, is to finite, 

fo is finite to an infinitely {mall Part there- 

of, as alfo, as finite co an infinitely {rnall 
Part chereof, fo is that, to an infinitely {mall 
Part of this infinitely {mall one. 


» GV... Numbers, are the moft fimple 
and diftinct Pictures, or Reprefentations, of 
_ finite Quantities, -and confequently . they 
would be fo likewife of. ifiite ones, if 

an infinite Number were. affignable ; But 
feeing {uch a thing, is impoflible, we muft 
yest} iy OR eA confider 
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confider how any finite determin’d Number, 
ls increas'd or diminifh’d, and go: On: in 
‘Ancreafing, or diminifhing in-infimtum, and 
thus frame.our Notions of infinitely great 
or fmall Numbers ; Thus, if we add unity 
perpetually co itfelf, we fhall have as great 
a’ fmite Number as we defire;and if we con- 
tinue thus adding in infinitum, we {hall at laft 
have a Number greater than any fmite one, 
how great foever ; i.e. we fhall have an ina 
finite Number, not a@tually, becaufe we can. 
never actually go thro’ thele infinite Additi- 
ons ; Bur Virtually, se. wefhall have the © 
Progreffion, or the Reprelentation of the 
Nature, of fuch a Number, whofe Sum at laft 
would be equal to an infinite Number of Uni-. 
ties, or other finite Numbers... And becaufe. 
a.conftant Addition, fo many times, of a. 
determin’d Number, is equivalent to a Mul-, 
tiplication of {uch a Number, by {uch ano-. 
ther Number, therefore, what may. be had, 
by a perpetual Addition, may be more 
eafily obtained, by fome one or more Mul- 
tiplications, join’d together. Likewife, 
as by a perpetual Subtraction, from any 
ee _ Aaa4 finite 


8 — Phelofophicat principles 
finite Number how Great. foevér, of one of 
more unites, we fliall at laf obrain “a re 
mainder, equal to'any finite Nuniber, how 
{mall foever, fo by fuch a Subtraction per? 
petuiated in infinitam, we fhould obtain 'a 
Number, {raller then any finite Number how 
fnall foever, 4. e. atv infmitély fenall Number. 
And becaufe Divifion is only a perpetual 
Subtraction of {uch aNumber, to taany times 
as the Divifor implies, therefore, whatéver: 
may be obtained in this Cafe “by Subtea+) 
étion, may be alfo had by Divifion. But! 
here it is to be dbferv’d, that the whole 
- Force of this manner of generating an infi- 
nitely great or {mall Number, lies in the in- 
finitely perpetuated arichmetical Operations,’ 
upon finite given Numbers; not that thefe: 
Operations, in any finite time, can a@ually® 
compleat orexhibit the infinire Number te-? 
quired. But chat thefle continued in infini-’ 
tam, would at laft exhibit them, iffacha” 
thing were to be obrain’d, = 
: be Se DO eee’ t eae 
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+ EVE Thacinfinitene/s implies no Con: 
tradition, if its Import or Signification, 
€as fome havé thoughr) is evident front 
both the ways jult now mentioned, of ge: 
hnérating ati infinitely great or {mall Number, 
‘which may reprelent any infinitely preac or 
fall Quantity whatfoever ; for whatfo-. 
ever has once been, implies-no Contradi- 
tion it fhould be again, and if a finite 
Number, or Quantity may be once added 
to itfelf, ic may be again added to itfelf, 
and again, and a third time, and confe- 
quently ic implies, no Contradiétion. it 
fhould go on conftantly, in being added to 
itfelf, in infinitum; and the Sum of all. 
thefe, would make a Number greater than 
any finite Number, how great foever; i.e. 
an infinite Number. Again, if you can mul- 
tiply a Namber by itfelf, you may do it a- 
gain, and again, at leaft it implies no Con-" 
tradiction, it fhould be fo multiply’d; and: 
after an affignable Number of {uch Muleti- 
plications, it may be ftill multiply’d by. 
ufelf; or another Number; and fo it im- 
' aie plies 
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plies no Contradiction, it fhould be ftill 
going on in Multiplying; the Product of 
all which Multiplications, andthe Sum of 
all which Products, would make a Number 
greater then any finite one, how great foes 
ver, 1. an infinite Number... Likewile it’s 
certain that between any two given Terms 
an infinite Number, of Geometrical mean 
_ Proportionals, can imply no Contradiction, 
fince we can affign their Sum; thus be« 
twixt + and othe Sum of an infinite Num= 
ber of mean Proportionals, at the rateof 2) 
to tis equal co Unity; and fince the Sum: 

is aflignable, the Parts can imply no Con- 


.» tradi€tion; and univerfally becwixt and 0, 


there and an infinite Number of ‘mean’ 
Proportionals, in the ratio of 4 to 1, whole 
Sum is —— and the mean Proportionals 
themfelves, are + <4, ee. Befides, the; 
whole ab/lraé. Geometry, depends upon the» 
pofibility of infinitely great, and {mall 
Quantities, and the: Truth’s difcoverd by ~ 
Methods, which: depend. upon thefe Sup- 
noe dol bok gwen ol inapofitiggan 
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pofitions, are confirm’d by other Methods; — 
which have other Foundations; and they 
are too well {upported, to allow of any 
Befication, in chofe that are chroughly ac. 
quainted. with this Science, Inflances are 
needlefs,. fince whoever does underftand 
thefe things, need not be told this, - 


5. S VIL. Bue chat Difnitene/s, involves no 
Contradiction in its Import or Signification, 
is evident from the neceffity of allowing 
both Extenfion and Duration to be bound. 
lefs, and Quantity to be infinitely Divif- 
ble; for, 1. That the Extenfion, of the 
Univerle is boundlefs, is evident from 
hence, that whereever we ftop, there muft 
be ftill further Extenfion; for every Limit 
1s the termination of cwo Diftances in the 
fame right Line, one going forward, the 
other backward, from the Limiting Point, 
and whereever our Imagination may place 
the Limits of the Extenfion, of che Univerfe, 
yet a little further Reflection, will convince 
us, there muft be Extenfion beyond thefe Li- 
mits, for in Extenfion, the end of one Part of 
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12 PHelofophical Principles 
it, is the beginning of another, and fo it 
muft go on without Bounds or Limits. 
Moreover, if the Extenfion of the Univerfe 
is finite only, thén a Sphere of a finice Dia- 
meter, may be found equal to it, for a Cube 
of a finite fide, may be found equal to aa 
finite Content whatfoever, as is well 
known; and the Radius of a Sphere equal 
to this Cabe, is the Produdt of the fide of 
the Cube multiply’d, into the Cube Root of 2 
parts of the ratio of the Radius to the Grenm- 


ference. Let us then fappofe the whole fi- 
nite Extenfion of the Univerle, equal to thé 
vf : : Sphere pe 

\ 

ip 


any finite Extenfion. .2- As to Duration, ir 
isewident, that it. both has been without a 
ibeginning,| and muft be without an end, 
for whether this Univerfe had a beginning — 
or not, yet time or Duration muft have for 
ever been; there isan abfolute neceflity, of 
_ admitting fome real Being to have been for 
| sigs Cds | sig ei 


ever, as I have already demonftrated, in 


the preceding Chapters ; and) confequent+ 
ly the Duration of this Being, has been for 
ever; and fince fome real thing mutt for 


ever exift, therefore the Duration’ of! this: 
thing mutt for ever be; fo that it’s evident; 


whatever Scheme of P hilofophy we go upon, 


- Duration mutt be infinite both a parte ante, 

& poft, as the Schools {peak.  Belides, 
were there nothing actually exifting,: yet 
time could-not be faid not to exift, for 
we cannot fuppofe a time, when time was” 
not, the very Suppofition, deftroying ic 


felf, wherefore ‘Time or Duration, is, and 


~ muft be infinite. 3. The infinite Divifibi-. 
-Tity of Quantity is fo'plain, and demon. 
trated from fo many? different Principles, 
that it were needlefs to dwell upon it, the 
moft perfeé&t and unavoidable Proof there. 
; from the tcom- 


of, is the common one 
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menfurability of {utd Quantities, let 4B CD 
bea Square, whole Diagonal is BD, then 


OA 


is the fide 4D to the Diagonal BD, as 1. 
v 2. from whence it’s plain, that divi- 
ding ‘the fide 4D into Parts equal, how 
finall foever Pp, yer ill Pp of im (hal 
be to°’Mm, as t to V2.."'Since the ‘Tri- 
angles ‘ABD, R Mim are Similar, {0 that 
is impoffible before an aQual infinite Di- 
vilion of the’ fide“4D,’to find a Pare in 
the Didgonal'M'm, that fhould ave to P p, 
‘esi & | any 
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any fuch Proportion as ¢ither Integers, of 
Fraétions have to one another, i.¢.. itis ab- 
folutely impofliblé before.an aGtual infinite 
Divilion, to find a part P p in the fide 4D, 
that taken a certain finite, or even infinite 
Nunber of times, fhould equal DB exa@tly, 
and confequently if AD, were divided in 


ever fo fall Parts, yet BD is i of 
| 


being further divided, and that ftill’on, in’ 
‘infinitum ; from all which, it’s very evident, 
that neither afinitely Great, nor infinitely 
~ Small, involves any Contradiction in their 

Import or Signification. Sede Ga 
— QVINL = Finitude and infinitudes involve 
nothing in their Impore and Conception, 
but the Degrees of the Properties of "Fhings; 
they do noc fignifie really Beings, . or 
Things in themfelves,. buc the Mades, and 
Mealures of the Affettions of Things; Jar 
- finitenefs is an abftraéi ‘Term, fignitying, the 
unboundednefs of the. Propertys or Qua: 
lity of -a real Being, ..bue, dike all. other 
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OF Patural Rewsron, 
finite Knowledge, or infinite Wifdom, unli- 
mited Extenfion, and endlels Duration, are 
intelligible Properties of things, but Infi- 
nity is a vague and undetermin’d Notion, 
till ics Import is determin’d by the Addi- 
tion of a proper Subject. fome Perfons 
have thought that Iifinitne/s was a contra- 
dictory Term, beéaute they could not com- 
prehend its Extent, or paint an Image 
thereof upon their Imaginations ; others 
have thought, that nothing could be capa- 
ble of having Infinity alcribed tit Bak 
immediately it mult belong’ to the firft Be- 
ing, and fo could not belong to a Crea- 
ture, becaufe whatever was infinite in any 
one Property, they thought mu necefla- 
tily be fo in-feveral others, which deftroy- 
ed: the Nature of a ‘created Being. The 
falficy of the firft,.P have fhewn in the two 
former Seétions, and tho’ | 2m of Opinion, 


that there is no Creature, eadowed with. 


any Qualicy, infinice in Degree; yer ceér- 


tain it is, that there is no abfurdity, thac 


there fhould. be-fuch, fince there may be 


infinites. of feveral’ Kinds, which may‘have 
4 hig B b b sage no 


18 Philolophical wrincipies 
- no’Relation to, nor Dependance upon one 

another: Thus a Line may be limited at 
one Extremity, but unlimited at the O- 
_ ther, a Parallelogram may be of an: infinite: 
Length, but of a finite Breadth, anda son 

may have infinite Length, and Breadth, but? 
a finite Thicknefs or Profundity ; thus alfo 
the Extenfio of the Univerfe, or the mun-» 
dan Space, may be boundlef, and yet have 
no other real Property; and Time, or Du- 
ration, may be eternal, and have neithed 
Knowledge, nor Wildom, ; .fome Propet- 
ties involve fome others neceffarily, as Sox 
lidity does Impenetrability, fome do not at 
all imply others, as Extenfion does no way” 
_ Imply Thought, nor Motion, Knowledge ; 

and when a finite Depree of any one. Pro- 
perty, implies a finite Degree of another, 
the infinite implies the infinite ;- but when 
a fiite Degree of any one Property, does 
not at all imply any Degree. of. another, 
the infinite Degree of that Pro erty, does 
not at all alter the former Cake, nor im= 
ply any Degree of that. other, either finite 
Ot infinite: Wherefore there. is no Impoffiz 
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Ea of matical Becmn, 
bility, or Abfurdity, that. a created Being 
fhould be endowed with fome Qualities 
infinite in their Degree, provided thefe do. 
Not imply others which deftroy the Effence 
Of a Creature; And this Univerfe may be 
a created Being, and yet be infinite.in its 
Extenfion, fince Extenfion implies neither 
Knowledge nor Reflexion, nor any of the 
Properties of {piritual. Beings; As alfo this 
World may have been from all Fternity, and 
yet have been. created, for eternal Dura- 
tion implies no other pofitive Quality, un- 
Tels we fuppofe it to have been from all 
Eternity of it self, which quite alters the 
Cafe; for che neceflary Exiftence of a thing” 
from it felf, implies many other Qualities, — 
as [ have {hewn in the laft article of the 
fecond Chapter ; but in effet, Time and 
Space,are no real things, nor compleat Sub- 
fiftences, they are only the Modes-and_ Cir- 
cumftances of other things...Ido-not here de- 
cemine,whether infinite Extenfion, and eternal 
Duration, may be che Immenfity and Eternity, 
of that firft great Being, which is endow'd 
with all other {uitable Qualities, tho’ pere 
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haps, there may be abundance of Reafon to” 


2 6 e oe 
- Qualities, and very many quite contrary” 
ones ; finite is bounded, infinite boundlels, 
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lead one to think fo; all I maintain, is, that’ 
there is no Abfurdity in admitting Creatures — 
to be endow’d with fome Qualities, infinite 
in their Degrees, which do not neceffarily ia) 
volve thofe others, that deftroy the Being of 
a Creature. Wee aonth. eee 

CG IX. Finites and Infinites are Difparata, 
or things of a quite different Nature, like 
Light and Sound,Colours and Mufick,Extenfion 
and Thought, they have few or no common” 


{i 


| finite conceivable, infinite incomprehenfible, 


thus 


Bs 


finite exhauftible, infinite inexhaultible, no fie 
niteAddition norMultiplication of fimites,can” 
produce an infinite,nor has finite to infmite any. 
afignable Proportion, for thefe only have a 
Proportion to one another, which by. finite 
Multiplications, can mutually exceed one a+ 


nother; from whence it is evident, rhac finite 


‘js no part of infinite, and that finite can nei 
ther be added to, nor fubftraéted from. infie 
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OF Matural Religion, — 2 
~Gion, you cannot add Cows to Horfes, 

becarie no Number, nor part of the one, 
- dh make ché other, fo likewife you can- 
not add finites to, nor fubrract ‘em from 
_ infinites, bécaufe no finite Number of finites; 
-€an make ani infinite, nor any finite part of 
att infinite make a finite, wherefore in the 
Arithmetick of the one; the other 1s to*be ne- 
- gleéted.as no parts of che Quefitum ; fo like- 
wife in the Arichmetick of finites, all infinites 
are to be thrown away, as no parts of the 
thing we fearch for. The fame is true, of 
any infinitely great or little Quantity, of a 
4 higher Rank, in refpect of thofe of a lower, 
f or when the Proportion between any kinds 
of infinites, (either infinitely Great or inft- 
nitely Simall) is the’ fame, as chat between 
att infinite of the loweft kind and a finite, 
chen ithe Arithmetick of fuch infmites, the 
lowe? is to be rejected), in the Arithmetick of 
the higher kind; thus the {quare Root, of 
ait infinite Quantity, is tobe thrown away, 
i? the Arithmetick of the Squates “of infinite 
Quianitities ; and'the Squares; in that of the 
Gabes; and’ fo in the higer Powers, But 

ets | Bbb 3 in 
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~Pbitotophicat ical aincipled | | 
‘in fe frnall Quantities, uantities, the contrary contrary. 

obtains, by reafon that the Produét of the - 
| “Multiplication of two Fractions, is always 
*Tefsthanceither, ofthe Radtors, ;.. Bue where- — 
ever the Proportion of finite to. infinite ob- 
tains, the laft is always co be rejected in” 
the Arithmetical Operations of the firft, be- 
 caufe tio finite Multiplication of the latter, 
can produce the former, and therefore hig 
is: no Part of that, I mean in Arithmetical | 


Operations, of Addition and Subpation 
of thefe ‘oanities: i “ oil 
g xX. The palitive. ayant ve sya 
is abfolutely incomprehenfible, by finite Ca- 
pacitics, {uch as ours are; both our Ima- 
ginations and Apprehenfions are finite, fo 
we ean neither frame a Picture to ourfelves, 
nor form a Notion of Infinity ; our Me. 
mories and our difcurfive Faculties, are li- 
mited, fo we can neither exhauft the Con- 
tents, nor run over the Parts of Jnfmites, 
it a ‘word, by none of the Faculties, nor 
any of the Operations of the Mind, ca we © 
attain to the pofiti tive Properties, or io) 
tia 
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Of Matuval Religion, 23 
tial Attributes of Infinites. We fee for Ex- 
emple in Numbers (the moft adequate 
‘Pictures of all finite Quantities ) that-a di- 
ftiné& Apprehenfion, of their pofitive Qua- 


lities, of their Nature, and “Relations, is’ 
the laft thing we attain to, when we are 
Children, as our Minds enlarge, and our 
Underftandings open, we are capable to- 
advance, and if our Capacities did con- 
ftantly enlarge and encreale, we might per- 
haps, come diftinétly to conceive the- 
greatelt fimite Numbers, with as much Fa- 
cility as we now do the leaft, and if our 
Comprebenfions, came at laft to be infinite, 
we then fhould conceive, the pofitive Na- 
ture of infinite Quantities, as eafily, as we 
do now finite ones; but we know very well 
that the natural Enlargement of our Minds, © 
and Capacities, ends commonly, at the 
time of our Maturity; and that all that 
Study and Application does, is to give us a 
Facility, in conceiving things, and furni- 
fhes us with variety of Objects; but adds 
little Vigor, or Force, to the natural: B- 
nergy, of our Minds, fo thatthey are very — 
Bos | Bb bg fat 
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24 Pbilofophical Painciples 
far from arriving to that Strength, fo as to, 
be able to conceive, the pofitive Nature of 
Infinites. Since then thus ic is, fince it is” 
abfalutely impoffible for us to Rretch our. 
Capacities, beyond their prefcrib’d Limits, 
fince. we can.never comprehend the pofitive 
Nature of Infinites, we mult be contented, 
to improve that Past of infinites, which we 
can attain to, with any. probability of Suc. 
cels, and thae is cheir relative Nature, or the’ 
> finite Relations of infiuites to, one another, © 
for it’s certain, that infinites have to one as) 
nother, all che Proportions that finites: have, 
for an ifisite Quantity of equal Pasts, fach 
asm, has to an infinite Quantity of equal 
Parts fuch as Unity, the Proportion that 1, 
has.to 4 : a 


§ XI. For the more: difting& Appres 
hending, the relations of Infinites to one-ano- 
ther, it is-neceflary we fhould diftinguifh: 
the Parts, an; infiate Number.of which, cons 
fticuces the infinite. Now thele may be ei. | 
“ther, all unequal, and that in a regular Pro- 
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&e. in infinitum, where the Parcs that at laft 
conftitute, the infinite, are as Natural Num- 
bers; or thefe Parts maybe as the Squares, 
Cubes, or any other Powers of Natural 
Numbers, or as the Roots of fuch Powers: 
or they may go on in any Geometrical Pro- 
‘greffion afcending or defcending from in- 
finite, or the Parts may have no regular 
Progreffion : all thefe Varieties may happen 

‘in the Parts, of which, an infinite Number, 
confticutes the infinite, Or laftly; the Parts, 
of which the infinite Number, at lait con- 

flicutes or reprefents the infinite, may be e- 
qual, as i oa tin en, &e. in infini- 

tum, Or B+ 2 + 2 +. 2, &c. in infinitum ; 

for Diftinétion fake, let ce reprefent or fig- 
nify an infinite Number of Unities or In- 
fiuite in general, ( for fo 1 would be under- 
ftood always, when I do not exprefs its in- 
finitely {rnall Parts, chis I here declare once 
forall) or r 41 4b a 1, &c. iminfini- 
tum. = o0-, alo let-2-e2- erce 2 oree x2 
fignify an infinite Number, whofe Parts i 
‘infinitum are 2, and co 4 an infinite Num- 
ber of indetermin’d equal Parts ; then 2 
ae Rk | will 
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~ will be equal toi,or the infinicely fall pare 
OF an infinity of Unities, which is +, 
an infinite’ Number of c 1, or. 
petits + 1, &c. xX = of bee 


ec. likewile co.x00 .x 09 = co 3orthe 


oa 


Cube of an infinite Number of Unites, and 
co" is the indefinice Power of an infinite 


Number of Unities, afd fo forth, re: ig 
S.C PsOib del dean 


From this Article and the Ninth, the 
whole Arithmetick of Infinites wich one ano- 
ther, and of Finites with Infinites, may be 
deduced ; having firft reduc’d all Infinites 
to thofe, whole infinitely {mall Parts are e- 
qual : thus, i | : : 
Addition. 2 99 +4- 0 3-505. cg 
8 2a 00 34, 00% + 2.007 = 3 00%!) 
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00 ?-f 00 —co*andco”--co*™! 
=o Let be lefs than n by vi finite 
Pissciy, then co " - co"1 co” ¥ 


| Subtraftion: 00 § 00 2 = 00 3.00 104g 
3 a= 74. 0 6 — co 4n=o 20 
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— 5 00 3 = 2 00 3, Goo 5 co? = Aco? 
: 
500? a 00h = 5_ 4 00? osy—7= co 3 
Od—4— 04, eo? _. coP=1 — 00? let 


ghey co? 1-60 P97 moet 


Fé Muliphicaton, Loree 00 = 00 3° 
co Xd = 004, 0 x c = 007 and eo2 
Pet ionaar er co? x 00 7 = 00 Pt, 00g x 
co 2= ae 00° 1309 4x 4.00X = 12007 ax. 
Bs 3 2 + 0076. — 04x. 
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fon, equal to y, from having the firft Term 
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=a, thelaft = », and the Common Dif- 
ference, equal toe, given. . Let fignify, 
the Difference of two Quaatities when ig 
is uncertain which is greatelt, then y = 
Be iid | . 
Wf a coi or an infinite Number of U- 

ef eb chee de cnet 


nities,and py =o, then y= 2S 
(by the Rules of Addition) =. And the 


2 @ 


infinitely {mall equal Pare of fuch a Sum, 
eres.) = (=a. or co +; the fame hap- 
pens if ao and vw=se. for Exemple, 
the Sum of a Series, of natural Numbers, 
whole firt Term iso, and the laft is oo, 
or $ afr a +- t + 1, EC. in infinitum, is ¢- 
qual toi =., or all che natural Numbers, be- 
ginning at 0, and ftoping at ifiite (if- 
may: be allow’d to {peak fo): viz.o4- 0 


FIZ +4tS +S, Sc, winfinit he 
ines i iat: y 4+-1,&c. x 3 a 2 ae 


Ke Soh xaos = se ( by the Rules of 


~piilotopbicat ‘principles 4 
| ecm or ‘the infinitely {mall equak 
part of fuch a Sum, is sai pe to an init 


Number of halves. | 
If inftead of the common Difference, 


the Number of Terms =t, had been given, 
then had y, been equal to “* tekes . where if 
a be put equal to a finite Quantity, U = 05, 
and ¢—ce 1. then y= saree ar (by che 


Rules of Addition ) ~. an the infinitely 
fmall equal part of fch a Sum, or co 1 ; 
— C= 4; for Example, red 10,0 =0 
putt 1, heh y= oo §. or the Sum of all 
the poffible Arithmetical mean Proportio- 
nals, between 12 and, is equal to an infi- 
nite Number of Five’s, or Five is the infinitely” 
{mall equal part of fuch'a Sum of Arithme- 
tical mean Proportionals. | © 
Suppole: acon, p= oom, t 00 py 
yo pele e* im thus if infinites: might be y 
 fuppos’d, in an Ariehmetical Progen, we 
fhould have their Sum ; for: xemple, i if 
n= 2, m= 3,p= iythen y= 22, soe 


Re by the R Rules ‘of Ailton =F, and the 


infinitely {mall equal Part of fuch a, Sum, | 
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Pep a5: 


if the 7” Term be oe, the laft o, y be- 


y 


ginning at co t, andending at o, and gO- 
ing on at: fuch arate, viz, ye Soi ies cof. 


part of fach a bec 10’ is 2. 


igicflons,.. let_that part be. called -i the 
ea * and confequently x) Pie sitet 


f= SF Fete 


a :( by ie Rules of Divifi ons) 2 IF r 


e 
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ae i ait i on a Odi Progreffion ion 
‘con inued, let the firft Term be calj’d ay 
‘the lat y, the Ratio of ‘the Terms 7 to s, 


and their Sum Jy, then y = ce ome here 


comes “=, for Example, let tos be as 2 
‘to att it 4 Gedmbtrica Series continued, be- 


a ag Pg, Ke. in anfinitus, ufque. ado. 
== <= 96 2. or the infinitely {mall equal 
Cae 2 aml | 


_ And-univerlally, if it be required to find. 
the infinitely {mall equal part of fuch Pro-. 


tos Deas 2 to 1, “then 3 i eee 2. if 
r to 


‘pbaaiabeat principies i 
rtos be as2to1, then x=3. aod [aa 
other Cales. a 

If the firft’ Term of the bees and a he 
Ratio of the Terms be the fame, viz, if 
roa, then y= a and confequ t= 
Ay ifthe firft be finite, and the laft nothing, 
y = -— asalfo if the firlt be nothing, and, 


the laft finite y = —, | 4 

If the firft be cone and the laft nothin) i 
and it be required, to find the #finuely. 
{mall equal part of the Sum of fuch a Pro- 
greflion, then oo x= oS and cantons 


ly « = (bythe Rules of Divifin ) =-—,; sae 
for Exemple, if the firft Term of | the Se- 
ries, and of the Ratio of the Terms, be r, 


and r tos, as 1 to 4, then ¢ =>*-—a 


== 2.ie an infinite Nd Ker of fuch {mall 
equal parts is equivalent to 2. — 

If it be required, to find the Ratio of the 
Terms of a Geometrical Progreffion, continu= 
ally defcending, whofe. frit Term bang 4 
given Quantity, may, h Baye its Sum at laft 

a Sm eu 


& 


4 
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equal to. the! Sum ‘of anc another] Progielli jon, 
Beginingvac’a different ‘given Quantity, 
and going on in'a different Ratio, i 
the firft Term of fuch a Progreffion =, the 


Ratia ‘of the ‘Terms, 4@ to 1, then in that 
Cafe, both! aun Sums ‘muft-at lat be é. 


qual, Yigg ae =, and conlequently i 
a= noes for Exemple, if 7 to 5, be 
appoled; as to = then a =! 11? == 2) 
and” therefore the! Geometrical Progrefion, 
continually delcending, 1 +4 + t 44, 


&c. in infinitum, = = 244 ‘48 mtb us ores, 
becatfe both their asener are at laft. equal 
to 2. And thus an Infinite Number of 
different Series’s may be. found, begining 
at different Quantities, and going on in 
different Ratio’ s, Whole. Sums, may be at 
Jaft all equal ; for if you pur,.a Quantity: 
lefs than ae Sum, for the firft Term-of the: 
Series, and of the Ratio of the Terms, and 
puc che fecond Term of the, Ratio unknown, 
and then collecting. the. Sum of-fiuch a Pro. | 
a c ce greflion, 
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to which all their Sums fhould be.equal; you! 
will find the unknown Term of the Series: 
fought; for Exemple, if it were requit'd 
‘to find a Series begining at <-, and having) 
its Ratio! to s, which Series fhould be equaly, 
to theSum of either of the two preceding: 
Progreflions, which were equal to 2.. then, 
== (inthis Cafe) +5) 4 (= 


re | 
AN ee eh | 


= 2. and confequently s = +. wherefore, 
the firft Term of the Series,and of the Ratio, 
being =, and the fecond Term of the Ra-. 
ee | HO Nl CS tia og “v2 a 
tio %, the Series it felf is, + 5 iC 

|i od aio 


ee 


Gi infinitm., = 4.. fox —-te + ko 
br ve kK GRA STEN. 07 aoe 
423 C=$ =2. fo tharnow, to find 
an infinite Number of fuch Geometrical 
. Progreffions, begining at different Quan- 
tities, and going on in different Ratios, 
we have no more to do, but ro form an 
improper Fraction (as it’s call’d ) whofe 
Numerator being any Number fuch, that 
° eR Sy: Rie eye el. bees Lee 
ts Denominator, confifting of ‘two Terms, 
MORITS abs yal or 


4 
: 


x 
¥ 
- 


Pr peaiae, 
‘or Numbers, join’d- by the Sign me : 
Talue may be equal to 2; for then per- 
Ridiog the. Divifion, “according to the 
Avithmetich of Cofick ‘Quantities, we Chalk — 


have the Series’s naa ; thus, ot AZo 
75  9—8 


<n a area ch &e, = i “The | 
Reon why. all hele Series’s confi ting: of 
Terms -fo different are at laft all equal 


to one another , fhall be afterwards 
thewn, : | 


Po 


b § XIV.  Sapeote, the aft Term of a, 
seatiued Geometrical Progreffion infinite; 
thé firft fiaice, then x or the ifmitely {mall 
equal. part-of the Sum of fuch a Progref- 
hon, fhall be (by. He Method uled in rhe 
preceding Article) = sd hoe Exemple, Let 
¢ firft Term. be 7, ‘tite lattes , the Ratio of 
he Terms 1 to 3. the infinitely equal {mall 
pat, of the Sum. of the Progreffion hall 
ee Or this Progreffion ‘teduc’d ‘to’ its 


ee in ge parts, {hall be 2 “ ait 3, 
bi ie +h &C, in‘infiitume. Agey lee ra 
| meee OCG ae te SOE, 


fo 
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- Gile Term be i, the the laft oe , the Ratio 
of the Terms.1, to 25 the infinitely {mall 
equal part, of the Sum of fuch a Progreffion, 
fhall be 3. or the Progreffion it felf, {hall 
be equal, to an infmite Number of three’s 
= 34343 +3, &c. in infinitum, And 
thus we may reduce any Geometrical’ Pro- 
greffion afcending, begining at a finite 
Quantity, and ending at oe , to an infinite 
Number of equal parts. 4 
If it be defir'd to find a Geometrical Pro+ 
greffion, which begining at Unity, and 
having the firlt ‘Term of its Ratio Unity: 
alfo, may have its Sum equal to an. in- 
finite Number of any given equal parts, 
{uch asa, = =4,and s=—-—* ,ifa=4 
then s os if a=) then’s = 2. By fuch 


means, you may have an‘infinite Multiple ot 
- Submultiple, to any other infinite, going on 
in any affignable Progreffion, begining at 
Unity, and having the firft Term of - its 
Ratio Unity, and the laft Term of the Se 
ries infinite ; thus if to;che, Progreffion, be: 


- gining at 1, andending at oo , and going 
te | on 


: 


fhould be triple of this, you will find ic 


1 +4 +% 4-268. in infinitum = 0 6: 


125? 


If you: would: have a Series, whole Sum 


fhould be equal to an infinite Number of 


Unities, then is s = =+ =o. fo 


that. no fuch Geometrical Progreffion, con- 


fifting’of an infinite Number of » finite 
Terms ¢an; poffibly be obrain’d, — 

And univerfally, yousmay find a Geome- 
trical Series begining at any given Quan 
tity, lefs than the fecond Term of the Ratio, 
and having the firft Term of the Ratio, e- 
qual co the firft Term of the Series, I fay, 
you may thus find fuch a Series, having 
its Sum in any given proportion to any o- 
ther Geometrical Progreffion afligned ; and 
confequently you may find an infinity. of 
Geometrical Series's, begining at different 
finite Quantities, and having different Ka- 
tio’s all equal to one another, Let ras 


\ tees 


ee 

on in the Ratio of 1 to2. Diz, Male 4 
x 8 + 16, &c. in infinitum = 2 2. you 
would have: a Progreflion, whofe Sum 


' ie, 2. ip 5 = ib 5 ' : ese ‘ Fis, 
and doer se then irr say and ¢ 7% Wi. 
% Ccc 3 fo 
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fo that {uppofing oné of the’ Terms of che 
Ratio aflum’d at pleafure, you may find” 
the other ; and making the ff! Term of 
the Series begin with the firft. Term of the 
Ratio, you may ‘have infinitely different 
Geometrical Progreffions, -all whofe Sums 


may beequak ©. | 


ren ae 


s 7 ? 
f * i { 2 eu #2 
, a RB i a k 
a4 5 a fiw ek a ; 
‘ MD ak 


\ 
- 


aN XV. Let there be a Curve DE F, 
whole Abfciffes AK, are computed from 
the fixt point 4. in the Axe AIH, let 
C2 oe ae ee Al 

: ; a a. ee 
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41S TE be 1, YER eee xe MEE 3 
and the Equation of the Curve be = ce 


then by. the common. Methods of Ouak ed 
tures, the indefinite Area ABCDELK 


will be —_ aoe — and. the ae Area 


lenenns will be 2% “Now if 


aot ig the Equation aya the. Curve will 
be ys — “and the Area AB C DELK will, 


beegual 92" Areas Ware tend ete 
—f b= f[ | 
+1 +5 &c. continued in sigeitont | fo. that 
Unity, is the infinitely {mall equal part, of 
the Area of the Apollonian Hyperbola. 


If the Indefinite frea AGLIEG Al be 
requir'd, then (becaule x = yo 0 that 
Cafe) it becomes nace and where y= 1, 


as alfo'n — # that Area becomes — =. a 


i—T 
a4 © +N +a ta+t 1, 8c. in infinitaint, fo 
that i it is evident, that the {pace adjacent, 
Pec Ccc 4. tO 
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to both. the. Afymptotes of the “Appollonian 
Eyyperbola, is infinite ; and the whole Space 
on both A/ymptotes==002: | 
Mfn= 2.the Area ABCD LK, becomes 


aay -or- 46 compiiting only to I, ‘where 
Yi X= TE = i) the ‘Urea ABCDEI 
WO tage ne gO 
===), Aa ek 4 +8 


“16, @c. . Now this i isa Geometrical Pro- 
oreffion, whole firft Term is 1, and if it be 
continued only till its laft be co 1, fince the 
Ratio of the Terms is 1 to 25° its infinite- 
ly {mall equal part, by the preceding Arti- 


ele, willbe. == oar = 2. ard fo the 
_interminated Space, contain’d between the 
Curve and its Afymptote, in this Ffyperbolaid, 
would be equal to an infinite Number of 
two's, oF o¢ 2.: as alfo. this Space would! 
be double. of, the: “Appollonian Flyperbolick, 
Space. nd likewife,~ becaufe when 


isa 2,1eRd, Joe 1, the Space BE FH. 


io 


ces tanh ws 129} ig at) 2 (= 


“ ead ; 
+ ss 


SS ae sapmaiaaat 
WSS pe Ray 


af ature ation — 


obey +p oe whofe fitft Term is r 

and Jaft o, oH the Ratio of the Terms 1 
(to.<, of 2 to4, therefore by the an 
Article, the Sum of the Terms i is 2 om 
So that the whole Afymptotical Space. of 
the Hyperbola whofe Equation is y x” = 1, 

would be oo 2 4+ 2 = c2, upon fup- : 
pofition that the greateft Term of its une 
equal Progreffion were only Infinite or co 1. 
‘Wtn= 3 andx=1. then the Area AIEDC 


Seer Ce ead — (by the 
precedmg  Seétion) 2 Sih 24-243, oe. 
when the laft Term is ‘only co 1, ith if 
n aE and ES 1, the Area ABEFH 
Sa Sta sas t+ gee. and the 
whole Asnptck Space of iat Abyperbalaiy } 
‘is equal toc Fee +3 4.3 438) we 
‘upon that Suppolit tion. And Univerfa! ly, 
ifx = 1, then the Space AIEDC = 
=p bat bn + nt, oe. whofe inne 
nitely {mall equal part (fappof ng the laft 
Seely of the Series only eo 1.) by the pre- 

. ceding 


ceding Settio;) is 2*—,.and‘ confequently 
this Series is equal toe > art a 
+t Sh oe. and ify 4, thenthe 
Space ABE FRE atv fp 24 pee 
ec. the Sum of which is sy fo that che | 
whole Space, comprehended between thefe 
Curves, in infinitum, and both, A/ymptotes, of 
fuch exterior Edyperboloids, ( putting AB asi 
Al= 4.) is. cqualito.tap Se Hat gt hi 
4m, &7c. = e8 ~*~) upon fuch aSuppoli-- 
tion, - Henee it appears in fomerpart,. what: 
thole Geometers meant by the Area’s of thele, 
EXyperboloids, which in their Language were. 
call'd pla/quam infinite, or more than infinite, 
which might'be, that fome of thele Eyper- 
bolick Spaces, had che’equal parts of which 
they confifted, in cértairrRatio’s to one ae 
nother, when che laft Term of the Series 
was only ee; thus the Area of the Appollonian. 
Fiyperbola, confits of an. infinite Number. 
of Unities, the Area of the Edyperbola, whole, 
Equation, ts yx = 1, of an infinite Nieses 
ee en y er 


ae ie 


~ 


ss ees 
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ber of two's; the Area of the Flyperbola, 
whofe Aguation is yx? == 1 of an wifinite 

_ Number of 2’s; but here the infinite Num- 
ber-of equal parts, of which the area of this 
Curve confifts, muft be much greater than — 
the infinite Number of equal parts, of which 

the former two confifts, to exhauft the — 
whole Area of the 4/ymptotick Space, for the 
whole Space in this, is greater chan the 

whole in either of the ocher two, as every 
Body knows ; fo that though the Parts be 
fefs, che Sum: muft be more, as fhall be 

_ afterwards fhewn. ee a et 
__ If it be required, to find the Equation of 

a Exyperboloid, chat {hall wich the 4/ymptote 
ABCDEIL Suppofing the laft Term 
only co 1, let the Expreffion of the given’ 

q Fyperbola, .which contains with the /- 

fymptote, ABC, the given infimite Space, 

be yx" Let the Multiple or Sub. 
multiple requited, be a, then ic’s plain thae 
=; mult be equal to 4, and confequently 
n= =~; for Exemple, let the given Z- 
quation be y= +, and. confequently the 


given 


to fome People, to fave the trouble of Ani- ” 


given infinite Space = 1 4-0 ft ete, 

ec. and let it be required to find another — 

infinite Space, whofe equal parts may. be 
3 3 


Pe ae ——— ae 


triple of this, thenw =~ = sp = 
and fo the Equation will be y = 47, and 
-a part.of the infinite Space it elt i 2g 
3 3 in infinitume> 


"Now, becaule, fome of thefe Inferences, 
may appeara little odd, and perhaps falle, _ 


ae 


= we pas 


-madverfions (if it be poffible) I fhal! here 
obviate fome Objections, that might be» 
made againft them; and 1. If it be object- 
ed, that of an Arithmetical, or Geometrical 
Progreflion, afcending, or defcending, i 
infinitum tO © OF Q. it is impoffible, the — 
Sums fhould be equal, to an ‘finite 
Number of equal parts, for fince all the 
parts are fupposd to be unequal, the - 
Sums cannot be equal ; the fame Objection — 
takes place in Geometrical Progreffions, a- 
fcending or defcending to ce oro; whole 
Terms have different, Ratio’s, and which — 
begin at different given Quantities, and yet” 
Desc 7 chet 


<b 


their Sums'are {uppos'd equal, or in a given 
Ratio to one another ; for Exemple, how 


the Series 1 -+- 2-32 +4 4. § + 6, Gs 


continued ‘to oo. fhould be equal to 
- 2p S48 4 9, ee. continued ull. 

the Number.of the Terms become equal to 
ot. How 1+-24+478-+16, &e. 


- continued to ce. fhould be equal to 2 +2 


+2 +2-1, ee. continued till che Num- 
ber of Terms be equal to co 1. How the 


- Sum of 1-2-4 + 8,.ec.. continued to. 


06 1,fhould’be but:the third part of che Sum 
of 1 +2 -S oo oy ¢7c, continued to oe. 
Since all che parts of the firft two Fgnations: 
are unequal, and the parts of the third, 
have no {uch Proportion, as their Sums are 
{uppos’d to have, In Anfwer to thefe, let: 


us Confider, 1, that there an infinite Nume. 
ber of Series’s, whole Sums’ may’ actually: 


infinite, below an’ infinite Number of Uni-' 
ties, as well as above it; for-Exemple, as 
above an ‘infinice Number of Unities, there 
is an infinite Number of two's, of chree’s, of» 

SGralalt 9119 SUTKISG 1 oo 03 |i fours. 
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Number ‘of halv’s,/of one thirds, of ,one 


fourths, ec. in’ infinitum, all whole Sums, 


are actually Infinite, viz. as aboye 1 

= tfitita, Oe there isco 2 = 2 
2-2 +2,07¢. andes 3 = 3 3or 3 
+3, ¢¢. and fo forth ; fo below co 1 there 
isco tee foto t pO and co =" 


ap ee Li . haps shin a 
as HLS G3 eG, and [0 on, all which — 


a 


are real infutite Quantities 5) fora dafinite: 
Number, ‘of finice Quantities whacfoever, 
makes an infinite Quantity; and therefore, 
the Sum of an infinite Series, may, be equal 

to the Sum ‘of -another.infimte Series ; tho” 
their parts be-all unequal, and both have 
an infmite Number of parts, becanfe, tho’ 


the Number of parts in both, be infinite, 
yet they. may be different anfinits "e the.one a, 7 


t 

‘ 

i 
a 

’ 
x 


fours; (7c. i infinitum 5 fo. below. an infinite 
Number of Unities, thereare .an.infmnite 


ig 


~. 
: 
; 


_ Greater, the other a els; thus. for Exem- 
ple, raat 3416, oe, contl- 


nued ite eos may-be equaltoz + 2.-++ 2. 


4 2@e continued jsill all che Number, of 
parts, be equalto oo 1, beca fe the firlt Se- 


ries. 


_— = A al 
Se eee 


o 


_ries ‘enicreafes’ faft, and alywaye doubles the 


peeceding "Tetm, and fo quickly arrives at 
oot. ‘whereas the fecond goes on at the 


Aame equable Rate, fo thar there is not fo 


great a Number ‘of Terms in the firft Series, 
as im ‘che fécond; for Jet the-Number of 

Terms of a Geometrical Progreffion continu: 

ed; be, tthe Ratio of the Terms r, the 
greateft y, and the leaft a, then rp = ar’, 
and t= yori this Cale, where r= 2, 
4.4, V = cow fb, becomes =~. Now it. 
is-certain that theLogarithm of ¢ , ‘is onty, ' 
not infinitely lefs; thanveo ; therefore the 
Number of Ferms, it the firlt Series,.is con- | 
fiderably rbefS) than the Number of Terms 
in the fecond Series, Bue 3. more particu- 
larly, in the Arithmetical Progreffion of nas 
tural Numbers, begining at i and ending. 
at ©, becaule the Sumof all fuch is equal, 
to the half of che Rectangle of ‘the greareft, 


_ into: the Sum: of the Terms;' therefore 4 


F2-b3+4-- §.(7¢. continued to co = 
“2 becaufe both the lafty and thé Sum ‘of 
Rh ak cE 
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the Terms is oo; then as for the Geometri-. 
cal Progreffion Afcending in infinitum, vixs, 
at2+4+ 8 we. ufque adco.it is evi- 
dent, every Term here is equal to the Sum _ 
of all the former -} 1..and_fince the laft. 
Term is fupposd infinite, ox co 1, there 
fore oo 1 — 2, is equal co the Sum of all — 
the foregoing Terms, and therefore the laft,.. 
with all the preceding, is equal.to eo 1-++, 
co 1 i = (by the Rules of Addition) — 

“to coz! in like manner in the Geometrical 
Progreffion continually afcending,: from: 1 
to co, in the Ratioof 1 to 3, viz. Pg 
+927 ce. ufque ade. becaule every” 
Term — 1, is double ofall the preceding: 
Terms, and becaule the laft Term isco -n,: . 
therefore the Sum of all. che: Terms except — 
the laft, is — 1; and confequently the: 
Sum of the laft, and of all che preceding 
Terms, is oa -f—~ 1 = (by, the 
Rules of Addition): oo 2.: where it is obfer-\ 
vable, that the Series i +2 4-++ 8 ee. 
continued, to,00 44\i8 greater, thanon +3 

+og 


ar i § 
e* 5 bod 
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h9 +27, &¢. continued to oo 4, be- 
—caufe there are more Terms ‘in the 
-firft, than in the fecond ; the fecond di- 
-Verging fafter, and at a greater Rate than 
the firft, arrives at co 1 fooner, i. ¢. after 
a fewer Number of Terms than the 
| firft. So likewile,; if the Series be’, +2 
“++ 16+ 64, &c. continued to co 3, then 
every Term 44 ris triple of all the Sum 


of the preceding ‘Terms, and confequently 
the Sum of all =o 4 ; and univerfally, 


the Geometrical Progreffion begining at 4, 
and going on continually to co 4, in the 
Ratio, of 1 ton, viz, a +-n +n sen? Ent, 
e7c. Every Term — 1 iss—r times, the 
Stim of all the preceding, and becanfe 
‘the Taft ‘is co re therefore the Sum “of 
falls She «preceding, ig) eo nad 
confequently the Sum of the laft, and 
of all, the preceding ;. is. 00 -§ ab. 


seins Chy the Rules of Addition) to 


it2-+4 48, Ge. Continued to oo 4 


| 
Os 
| ei 


Pam 


Ddd and 


wo, k Laftly, as for the two Series’: 


eeth.is much greater, than that of the f - 


pata punces a 


ca 5+ 5 ape a) He. itis evident that | 
the Niimbee of “rates in the firft, is fnuch- " 


fewer than i in the fecond, “for the. ‘Number “ 


TRY 
of Terms: as has been thewn, ist = $7 i 


ue and inthe 
fond $F Far. be = both ancl aie the fae. 


Numerators. but the Danomninese oh the. 


cond, and. confequently the Number .of © 
ene in the.firft; is much lefs,. than ¢ the 
Number ‘of Pete iat the lecond, . 7 
ft may be objected, that the pee 
Area AF DCB ( feethe following Figure ) 
is found equal to.s 4-1 -F 1+ ,@c. cons 
tinued till the Number of Terms be infi- 
nite, and ( taking AB=1—to the Infcri- 


bed fquare) yee the Area of the infinitely 


long Parallelogram AF G Bis no more than 
tp rp we pie continued in infinitum, 


from vzhence’it would {eem to'follow: that. 
rhe Spies AF DC8B,. were: vequal , rom che . 
| Paral Meats A EF G B, which 1S, ablurd,, i 


ef Ratu Reign se 
«= To this ic is anlwered, that tho’ each of 
thefe; be equal to! an: infinite Number of 
Unities, yet the Spaces are not equal, be- 
caule that infmite Number, is not the fame 
in both, and the reafon why that wifinite 
Number, is not the fame in both, is be- 
caufe (tho both #Cand FG meet at an 
infinite Diftance, with 4B, yet) FC meets: 
-fooner'with 4B, chan FG with 4B, 7 e. 
fuppofiag the Diftance between 4 and B 
(the Concurfe of FD and AB) = 4, 
andsthe Diftance becween 4 and @ (the 
Goncurfe of F G with 4 B, if I may be al- 
low’d to fpeak fo) = eo 4, then 5 will 
be greater than a. And confequently we 
fhallhave 4FDCB=1+1+1-+ 4-41, 
oc = ecx 1,and¢AFCB=1+1 
+it+ati,ec. =ood x 1, where d, is 
greater than c and therefore 4FGB co 
AFDCB. Not only fo, buc a Parallelo- 


grim, whofe Breadth is t, and whofe 


‘Length is co 4, (or the Diftance between 
~Aand the Concurfe of FC with 4B) is | 

greater, than the Edyperbolick Arca, FO 
makethis yet more plains let 4K = GL 


en 
ae ae 
4 a ; 


Fe oTaphieat Peincptes 


in refpe& of ‘the fame Abfcifs AG; for 


(of which the former gives GL ery 


(fee the preceding Figures) be calld x, 4 
K Ly, and AL=IE be 1 Letn be an 3 
integer Number, then y= x", exprefles the 
Nature of an infinity of Fdyperboloids, from _ 
this you, have x = ——i.c. GL. eg 
which fhews, that the greater you fuppofe — 
nto be, the longer will the ordinate GL be, 


Exemple, of two Curves yx = 1, yxP= 2 © 


the other GL = sp that which has » = a 
(viz, yx) = 1) fhall have a longer Or- 


dinate, GL, than the former, which has. 


n==2, and confeqnently the point ZL in 


the firft (yx°= 1) fhall approach nearer 


to AC, than the point Lin the fecond © 


(yx? = 1) when you take 4G the fame i 


bra i 


mee LED meer with the Afymptote AGI 
“bet they all meet with 4C, at an infinite - 
_ Diffarce from 4, vig. when GL is=o, 


in both; and therefore the greater you — 
fuppofe n, the longer will it be, before the’ 


i f 
> 
™ 
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and therefore thefe infinite Diftances AC ne 


muft be different according to the different 
Values of of 2; and confequently of 
any two of thefe Ayperboloids y x* = 1, 
whofe Concurfe with the A/ymptote AC, 
we fhall denote by co 4; and yx’ = 1, 
whofe Concurfe with AC, we fhall de- 

note by ood, I fay that a is lefs than 5, 


E 


Suppofe m= 0 , then GL Se gs 


emeement 


. I e 4 se i 
= 5 => =1, in which Cale the Ordinate 


y ere aut 
GL, is conftantly 1. which is the proper- _ 
ty of the Parallelogram ACXGL, which 
—fhews that all the Adpperboloids yx" = 1, 
meet with the A/ymptote AC, before AL, 


infinitely produc’d, meet with it ; as alfo . 


becaufe yx = 1, is the Equation forthe 
infinite Parallelogram, it may be reckon‘d 
among the Alyperboloids. Thefe things 
duly confidered will remove all the Diffi- 
culties arifeing in the different Expreflions, 
: of the EXyperbolick Spaces, in refpect of the 
infinite Parallelogram, for the Unity is the 
- famevin both, only the Number of the 
Pines Ddd 3 Terms 
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 ¥erms in all of themiis different, ent, andit in _ 
ee of them, lefs than the: ‘Number. of 
Terms in. the infinite Parallelogramey?.\F 

Ic may likewile feem odd, why, fli 3 
temple, the equal parts of, saciaich the Area j 
f che Afymptotical Space, of the Fiyperbo- : 
bid, whole Equation is yx" = 1) confilts, : 
hould be 2 +222 42, Key m § 
infinitum, and yet, the equal parts of which » 
the Area’s of the Afymptotical Space, of the © 
others in infinitum coufilt, fhould be. lefs, ‘ 


for Exempe, ‘a 2. (where, 1 is;an in- 


teger Number.) And yet its‘ certain, the 
Area's. of thefe Jaft. are greater, shan, the 
Area of the ficlt, whofe Equation is yx? = t. 
But the Difficulty will vanifh, if we ap- j 
ply what has been already-faid to this Cafe,” 
for it’s certain that the. Number of Tei 
of chefe laft, muft be greater than the 
‘Number of Termsin the firit, (if we fuppofe F 
that thefe equal parts mishap the whole A-. 
--yeas’s) forif the Number of ‘Terms in the 
rs fick, whole equal parts are 2 -} 2-2 
i 2; A epiercs ibe el to oo, the 
Number : 


— sla 
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Number of Terms jin the,others, whole 
iw : ” 

: equal parts are. o> 4 ett Ss 
oc. where 2 5 be equal to! 08 e, 
then’ e muft be greacer than a. “But the 
Truth of the Matter is, that the Invention, 
of the Ground of the:Dilcovery, . of thele 
equal Parts ; in the 4/ymptotical Space of thefe 
Fiyperboloids, is that they all ftop, in their 
unequal Progreffions, at oo 1. for Exem- 
ple, in the Series 4 +n +m +n 4 nt 
Ln’, ec. in infinitum; which expreffes the 
Afymptotical. Spaces' ATE DC, the Invention’ 


of ics infinitely fmall pare — | 


| -, depencs up- 

onthe Suppofition, that all thefe Serits's Rop- 

at eo 1, and go no further, whereas to give _ 
che true’ Hyperbolick Spaces, they muft be all 

_ fappos’d, to go on, an equal Number of in- 

__ finite Times. Now fome of ’em, aiverging 

_ fafter, than others, (thofe, viz. where m is the 

— greateft Number) arrive at eo i fooner, and 
(o by thefe means an imfinite Number of the 

_ equal parts, obtain’d upon this Suppofition, 

cannot be equal to the infiniteNumber of un- ” 

equal parts which conftitute. the Area ; thus 


ae 


Pe 2zt4+8 16,04. is equal tothe & — 
rea of the Curve whole Equation is yx* = 13 
andt + 3.4.9 + 27-+29,¢7¢. equal,to 
the Area of the Curve whole Equation. is yx), 
<= 1, andas the Area of this laft,. is greater — 
than that of the firft, fo are the parts refpe- 
ctively ; but the firft reduced to equal parts, 
is2-|-2--+2-+2-+2, tc. whereas the fe- — 
cond is but4--3-+4.-+3, @c which — 
parts are lefs than the former; whereasthe — 
fecond Area is greater than the firft; but the 


-reafon of this diverfity is, becaufe the fe- 


cond 4rea arrives fooner at co.1, than the — 
firft, And the Denomination of the inf- 
nicely {mall equal part, is taken from its at- 
riving at co 1, without confideration of the 
Quicknefs or Slownefs thereof, fo that the 


_ unequal parts, which diverge fafteft,have the — 


leaft infinitely {mall equal parts, tho’ in the — 
mean time, they make the greatelt rea; 
when an equal infinite Number of parts are. 
taken, as they fhould do.. If ic were poflible , 


_ to find the infinitely {mall equal parts,of the 


Edy perbaloidical Spaces, from the Number of 
Mater bba, Terms | 


% 
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Terms being given = co 4 or 0 4, then 
-we-hould infallibly, have the Relation of 
thefe Spaces to one another ; but to 
me, at leaft, ic. feems impoffible, with. 
out knowing what the i of an infi- 
nite Quantity is, in it’s pofitive Nature, ever 
to arrive at a compleat Comprehenfion, 
even of the Relative Natures of thele infinite. 
Spaces, for thefe equal parts,;- which Ihave | 
ufed to reprefent in fome manner their’ Ree 
lations, do not.at all extend to the whole 
‘Spaces, but to an 4b/ci/s, which is equal in 
them all, I. know no way, the Relati- | 
ons, of thefe infinite Afymptotical Spaces to 
one.another, can be exprefs’d, but one of 
thefe two, fuppofe the Exponent of the Ab. 
Seis of the one be. p, of the-other», then 
thefe Spaces fhall be one. another, as: 


ial ee 


Ar Apuine © rea: ; Dp Prim ery 


which. Expreffions, are equally unintelli- 
gible; but it we defire to find the Expo- 
nent, fuppolep, of the Gurve, whole Space 
thall be in a given Ratio, fuppofe 1 to m, 


; | fo 


ny 


to the other; then — ===, and 


5) 


and pa, where ifn = 2,m= 35 


then p= S.ifn' = 2, m Sa, p= 2. fo 


that the Equation of the Curve, which ‘fhall. 
have its infinite Afymptotical Space, double 
of thac whole Expreflion’ is y+ = 1, 
is yx% == 1s and che Spaces are ( puting 
xsl) pte +aeo+ 8 16, 70, 
rte 4 =e. and the Rea-. 


fon why this laft Space ‘is: double of the 
-firft, is becaufe: the Tetms of’ the lat- 
ter in thofe “remoter, become greater 
than the fame Terms of the firft num- 
bred from the begiting, which happens, 
after the firft Term: in both, equally di- 
ftant from the begining of the Series, be- 
‘comes equal; and this: in thefe Cafes, is. 
always an affignable Ferm, for Exemple, 
the fecond Term in the firft is 2, in the: 
fecond, is2. and the reft of the Terms 
a(cend re{pectively in the Powers of thele 
Numbers, and if the Exponent of the) 
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Power of 2 and 2 be required that fhall 
make them both che fame Number then . 
At SNS RIE ate Po 
ae"= 74 and 2% — 3? and 2n Log. 2 ar. 
Log. 3. and » = 3. which gives ‘ the 
Term, from the beginning, which renders 
both equal, and fo on in other Cafes, If 
n= 1, then ~ = ¢. which fhews that no 
Multiple, or Submultiple of the Afymptotical 
Space of the /ppollonian Hyperbola, can be — 
found but it felf, fo chat ic muft be the firft — 
and lowelt infinjte Space ; that as Unity, is 
its own Square, Cube, ec. or itsown Root, 
fo the 4/ymptotical Space of the Appollonian 
Fiyperbola is its own. Multiple. and . Sub- 
multiple. } birt tek 
«<Q XVI «From the fixt Point 4, draw | 
the Indefinite right Line 4B, at 4 erect a 
perpendicular 4 F =, and from F, draw 
an indefinite Parallel to 48... It is evident, 
that if 4B, FG, were produc'd in infini- 
tum, the Parallelogram AF GB would con- 
“tain an infinite Space = 00 x1 = AB x AF. 


& _ pbflotophical principles 
Ic is requir'd to find the Nature of a Curve, 
FDC, which fhall with the A/ymptote AB, 


D eH. 


contain an: interminated Space, : ABCD B 
equal.to 4B, multiply'd into any finite 


Number whatloever, or equal toa finite. 
Space, reprefented by any finite given 


Number, let this finite Number be call’d 


a, the ordinate ED be call’diy, the Abfcifs 
BA, x. and let Ix fignify the Logarithm of 
x, then the Equationof the. Gurve fhall be 


y= Xv 


x? Ix; and the Area ds 2 x* 1x — 4x? 
where putting x = 3, and conlequenly /x 


= ?. 
——EEE _— = 


Ler Jy for Exemple, let a be. 


equal to 4, then the Equation becomes is 


/ 
Ps. 
ei 


ae ne ee 


of Matural Aeligion, or 
‘x0. we have this Area = — 4. which, 
(becaufe the Curve continued, cuts the Axe 
affum’d,) becomes -{ 4. for the whole 
Area AFCB. IWF a=g. them that Space is 
aifo9. =9 AFx AF =9AFs 
The fame may be obtained, from the 
Piyberbolical Curves (fee thé Figure of the: 
preceding Article; ) lee AB= AT be 1, 
and let BE be producd in infinitum, the 
general Equation for the whole 4/ymnptotical 
Space A BEF GI isx = y~? and calling 
y, 1, the Area is ; +. iy let the given Num- 
ber to which we would have the intermi- 
nated Space equal be 4, and lerm—=a-+ 5, 
the Exponent of the Curve fought fhall be - 
n= ‘jaaiee | and fubRtracting Unity (= to 
the Square 4B BI) from the “ea thus 
found, we fhall have the remaining Area 
IEFG = a. tor Exemple, let 4 = 3, then 


m=4, and i= +s, and confequently 
x= 9-4, .and) the intermediate Area 
8 BAS Pen : 
CHEE GI eer (calling y= 1) 
eee ro ere | 
4 


x % 


be equal to; any mite Space, for in the 


¥4 


former Solution, 9 ++ 4="3 and 9 — 4 
We) os a Yk shad 


ORES Sg Oe ae Ra Oo) ee ar 
=A At Abe + Zs &€c. in infinitum, 


. 
a 
i 
» 4 
“~*) 
é 


ua XVI. Having Muftrated the Arith-- 


metical Operations of rélative Infinites, in 


a 
. 


fome few Problems, that involve Quantities _ 
- infinitely Great, let us now apply the fame, _ 
ro infinitely frnall Quantities, from the fixe, 
Point 4, to the Axe A A, let the Curve A BG 
be defcribed, whofe Ordinate CB being y 


its Abfcifs AC x, its Equation is y =. eo 
with the Radius AD =TSP, lec a Semicircle : 


é 


ALE be delcribed, and let it be requir'd — 
to find the Radius 7, of the Circle which 


may have at the Vertex 4 the fame De- 


A 
" 
: 


. 
‘ 
4 
: 


we 

- ee: % ety 

me SA Sy 
cgegernbged: a 


a nae Reig. 
| gree of Curvature, with the Curve defcrib’d 
ABG, whole Tangent to the Vertex is 


F 


> Let G -bé'the next Point in the Axe to. 
4, and fo AC fhall become infinitly {mal}, 
or equal to the Fluxion of the Abfcifs = 6 
and then the Equation of the Circle, will be 
Poeetre sx, and the Equation of the 
Girve y= «, Butif Aand C coincide, 
then I and 8 mutt likewilé coincide, be: 
caute, the Circle is fuppos’d to have thefe 
<a : Potats 


fT ae 
Pe 


6 hilolophical Principles 


—————————————eeooeee——— ree 
Points at the Vertex common with the other 
Curve, and confequently 27 5. ae 3° x", 


-andr=x day aT ae Fe BB bas x So t - 


if m= 1, the Curve becomes the Appollonian 
Parabola, andr = Ala hee et oe 
z 2 
but in this cafe < is ifinitly {mall.in refpec 
of any fiite quantity, and fo is tobe thrown - 
away andr becomes + 4.e. The Radius of 


a Circle, that has the fame degree of Curva- | 
ture, with the Appollonian Parabola, is equal 


‘co one half of its Latws rectum. It m =x, 


then r= od abigail = 0, for in that Cafe 
2 
xn - + is infinitly {onall in refpetofx, and x 


is tobe {uppos'd 0, or infinitly {mall, when 


x is.a fAidwing Quantity. ° ‘Wherefore the 
Radius AD is infmitly fall, or the Carva- 
ture-of Such Curves ABG, is infmitly grexe 
at the Vertex, im refpect of the Carwatare of 
the Circle, or berween the Tangent 47, and 
the-Curve AB, no Circle can fall. Hem a 1, 


17% 


then r seek = oo, “For! int that 
‘ceed oy Banddal a SOUT Sa Bee 
Cale 
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Cafe the Exponent of x in the Girt Term ” , 
the Value of 7, becomes Negative,and x in 
_ the fecond Term, being HBEDOS ify 
finall, rbecomes equal'to 2 = eo, And 
fo the Curvature of fuch Curoes, at their Vers 
tex, is infinitly forall (for in all firch Cafes, 
the Curvatire ar the Vertex is reciprocally 
_ proportional to the Radius of the Grele which 
touches the Curve at chat Vertex) in refpec 
_ of the Curvature of a Circle, and fo the Curve 
AB will fall within the Grele 4 I, or the 
Circle will cut the Curve. - 


Exemples, Ifm == 2, theny = ri, tan 


‘Bo. Kine Phe Lavy: 
= 0. Af m= 3, then? = ee 


if m= 2, then f= ty 

° 2 x ° 

ag Sd ls es Solas 
If m Lo thens ese ach ee 
3. 2 

oy. r 

babe ode Let m be any Number, 


integer Or frattion, let there be two Curves, - 
Ora 


- whofe Bz ‘quations are y = x%, and y= | 
Eee Mad 


Curvature in the Lecond; , for in that Cafe 
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thé Radius’s of their Curvatures. at the Verti- i 


als ee te mete eg at (mt me ‘ ; yl 2, “ fy be 
cal Point 4, will be,< and ae Hae ; 
and if m be an integer, or a fraftion the Ra- 


dius-of the Curvature in the firft Curve, is in- 
finely litle, i refpect of the Radius of the” 


“m—I Tt | Mmm \— 5m Pos: oe ° e 
a. sah aan Xi 1 Wife $i Rms acterh, Buty a 


oe | a ~ ee “pai — 
is nothing, or im wuttly {mall, in refpet of — 


APF, Viz, a8 «0.1, Oro tort, And | 
cherefore the Curvature of the firft Kind of © 
Curves, is infinitly great, in refpect of that 
of the fecond. And thus infiities’s of Se- 


-vies’s of the Exponents of fuch Curves, may 


be found, of which the Curvature, of the — 


preceding, may be infinitely Greater, or 


Smallery chan Curvature of the immediatly — 
following. ) "65 Uae 


_ § XVIIL.. Having thus. explain’d, the — 
Relations of Infinites to one another, I fhall — 
only fubjoin this General Reflexion upon 
the whole Difcourfe, that Infinites of all . 
Kinds, a5 to their pohtive Nature, are ¢- 


ea: CR le 


fame thing as to us, whether they be fim- 
ply infinite, or infinitely infinite, their effen- 


tial and pofitive Proprieties are equally be- 


yond our reach, as the fixt Stars feem to 
out Eyes, as it were, all {tuck into the fame 
Concave Sphere, tho’ they be at various, if 
not infinitely different Diftances from us, 
And therefore in our Inquiries about.the Na- 
ture and Proprieties of things, we ought to 
pafs over all thofein which Infinity is.con- 
cern'd, as being without our Sphere, and 


not belonging to our Province: where Fi- - 


-hiity is only concern’d, there we may las 
bour, and hope for Succefs, God Almighty 


having given us Capacities, adequate for — 


fuch Referches ; but where ever Infinity in 
its abfolute Nature, and pofitive Qualities, is 
involvd, there we have nothing to do, 
_ but to leave the Matter as we find ic; and 
this Reflexion may be of-ufe to us, in 
quieting our Minds, about the Difficulties 
arifing in the conception of thofe things, 
where the pofitive Nature of Infinites, are 


neceffary to be underfteod ; and fuch are fe- 


veral 


nm 


~Yeral Subjeéts, both of Philofophy and. 
Religion, »’ God Almighty,cannot be fup-. 


ae 
Hos 
ye 


pinical Principles, & 


Cc 


8 Philoto 


-pos’d to workContradiétions, and if we be, 


. Creatures, we muft partake of the effential, ; 
atures of -fich, and by confequence, be 
of finite Capacities and Faculties, andfoit, 
is impoffible even for him’ to make us un=)_ 
derftand the pofitive Nature and Qualities. 
of Infinites. And no wile Man will ate 
_ternpt What it's impoflible he fhould obtain, — 


ie 
« 
6 « 


oT a a ae 


‘nor be difquieted’ at’ what he can. never 
holp. ceraie: io’ Jun y 2s ae 
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